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This specially made injection molding machine was built to specifications by 
the Crown Machine and Tool Company for Loma Plastics of Fort Worth 
Texas. It has a capacity of 64 ounces of material and is unique in that it 
has a preplasticizing principle unlike any other machine in the country, and 
also has a special patented hydro-pressure clamping device. It is especially 
useful in molding large parts for the automotive, television, refrigerator 
trade, and for multi-cavity production on small items with quantities in the 
million lots. It operates as fast as the small machine and cycles of 20 seconds 
are possible. Very large parts use cycles from 45 seconds to one minute. 
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TO MEN 
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washing machines 
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/ Walck Road, North Tonawanda, N. Y 


AT THE NATIONAL PLASTICS EXPOSITION 
NAVY PIER, CHICAGO, MARCH 28-31 
e VISIT THE DUREZ EXHIBIT ¢ 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 











Plastic Marking Specialists 


for 


Molders and Fabricators 





Polyethylene Marking In All Colors 
Now a Specialty 








We contract to TRADE MARK or DECORATE all THERMO 
PLASTIC and THERMOSETTING products. 


You can take advantage of our outstanding engineered HOT 
STAMPING METHOD. This below the surface process. simu 
lating engraving, surpasses other methods such as decals. silk 
screening and wiping-in. It is accomplished in any and a 
colors regardless of shape or size of the item. It is cleaner 
has sharpness of outline, wears longer and is performed 
more economically. Our facilities 
are the largest in the country, and 
we contract to do any marking re 
quired regardless of quantity. We 
if pieces 
cre available please include same 


invite your inquiries and 


Free Pick Up and Delivery in 


Metropolitan New York Area 








drm AR) sm, 


“MARKING SPECIALISTS” 


3610 Palisade Ave. Union City, N. J. 





for plastic, optical, 
celluloid and allied 
industries 





* 2-B High Speed Bevel 
ing or Shaping Machine 
and a smaller size *1-B 
find wide use in plastic 
manufacturing concerns. 
Prompt delivery. 


Specialists in Injection Mold Making 
also Transfer and Compression Molds 


STANDARD TOOL CO. 


84 WATER STREET, Snes MASS. 


Dndfillers ho € 4B): YY, Caste es Mf 


Vince \ IRS 1G// 


OMNI PRODUCTS CORP et Distributors, New York, N. Y 
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Tool and Die Company 
Leaf Stamp ng Con pany cle t « ve 
Plastics and Chemicals Inc. de ( 
a Infra-Red Company 6 
? s Plastic Corporation 1s 
ai Tool (on pany ae ‘ 
eds itside back ex 
The Socie ty o Plastic Engineers J é le 
‘ erpre ed by individual f | feral 
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President's Message 


\ l Nat a ( oun Nhas selected 


ruide 


lam honored 


l address this to the many member 
vn vere unable end and take 
pal ir Sixth A ial Technica 
Conference a d Business Ses ! ‘ 
Cu proud! Vea r SPI Dbuttor ind 
display you ember hip certificate 
i prominent place Public recog 

Vas given to the tiring effort 
i your i i Tice and ‘ b 
by the press, p nent professiona 
authorities and the fficials of such 
ndustry associations as the I’.M.M.A 
and S.P.I (ur Board of Directors 
know that my aims for 1950 are high 


Plans are being made Increase 
oul So lety's prestige through thie 
activitie of the officers, directors, 
committees, local sections, and last 
but not least, the consistent effort 
of each individual member 


We can all do and be 
vork We nave ce 
We must use the ad 


proud 
a long way 
ancement 


plastics, knowledge of our material 








and nethods, pled th i 
experience to attain our 1950 aims 
Mur fine, well established embe 
ship can succeed 
Your national directors, committer 
nembers, sectional officer ind 1 
bers w De best ed ua 1 
success 
| ic! D } a i 
part t! 
“SimMmcerely 
C. Todd Clark. 
SPE JOURNAL 
Volume 6 February, 1950 Number 2 
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1950 CONFERENCE HIGHLIGHTS 





Left to Right, Front Row: John LaBelle 
Will am” Hess Sex ond Row 
Petrett Bess Day 


standing 


. A Russell 


James Growley, Bill Dunnican 


Marion Arthur, Richard Huber, Wayne Pribble 


Mario 
Richard 


Stanley Bindman, C. Todd Clark 
Robert Dailey 


Bishop, William Bracken, George Clark, Walter Oelman, Islyn Thomas 


The Sixth Annual Technical Con 
ference of the SPE, held at the Car 
ter Hotel in Cleveland from January 
11 through 13, was in many respects 
tne most successful conference to 
date 

First t Va i new kind of con 
! ence There Were no exhibits o1 
hows; there was instead a plentiful 
presentation of technical papers ol 
high quality and first importance. 


Thirty-nine companies supported the 


conference by company registrations, 
and many companies were gratified 

ipport SPE who would not have 
upported a show The names of the 
companies were posted conspicuously, 


ogether with the room numbers of 
their representatives 

The main theme of the conference 
vas the topic of plastics processing 
machinery. If any one idea was re 
peated, it was the desire of the in 
dustry to develop an injection molding 
nachine to handle present improved 
naterials with shorter molding cycles 
and improved heating and plasticizing 
unit 
lispecially nteresting, and indic 
itive of the considerable progress of 
the national SPE, were the committes 
reports read during the Annual Meet 
ng, January 12. The Professional Ac 


tivities Committee, Quality Control 
ib-committee and the Education 
committee reports are scheduled for 


pub cation next month 


If one feel ne mignt he said to have 


predon nated, t vas the feeling of 
’ od \ The propel re Ids for SPE 
ind the relationships betwee 


rat \ V. 


SPE and other technical societies and 


the ndustry ire becoming better de 
fined. In a sense, it might be said that 
t} ‘ fers é irked the coming 
f age of SPI 

Harry DuBois and William B. Hoey 
received the highest honor that SPE 
can bestow at the Annual Banquet 
vhen thev received Lifts Membership 
certificat the retiring pres 
dent, Mario Petrett M: DuBois, 


dely known throughout the plastics 


ndust: f many publications 


and for the excellent work he did for 
SPE during the year of his presi 
dency and before, has long been a 
moving factor in the growth of SPE. 
William B. Hoey, of Detroit, was na 
1945, and in 1946 
was the first executive-secretary of 


tional president ir 


the society. 

The banquet featured Dr. H. E. 
Fritz of Goodrich as speaker. The 
SPE was further honored to have at 
the speaker’s table Dr. D. S. Fred 
ericks, president of P.M.M.A., and 
Horace Gooch, president of S.P.L, 
both of whom spoke briefly. 

Winners of the SPE Prize Paper 
Contest were at this time presented 
with their certificates of award, and 
checks for the amount of the prizes. 
The first-prize paper, printed in this 
issue “The Injection Molding of De 
rating Materials” was written by Ren 
Morse of Cleveland and Jerry Stokes 
of Erie, Pa. D. A. McGraw of Toledo 
won third prize with his paper “Rhe 
Studies of Cellulose 
Acetate-Bu 


ometer Flow 
Acetate and 
tyrate Molding Compounds.” Second 
prize was taken by William Findley 
of the University of Illinois for his 
“The Mechanical Equation of Stat 
With Special Attention to Creep of 
Plastics.” 


Cellulose 


\ great stride forward was the 
publication of all the papers presented 
at the conference in the SPE Journal. 
The January issue carried most of 
the papers, and this issue contains 
the rest, except for two which de 
pended too largely upon slides for 
their presentation. In the past we 
had found most of our best papers 
printed in other publications, and we 
are now proud that our members are 
receiving the complete publications ir 
their own magazine 


More signs of recognition: the 
British Museum of Science, and the 
Patent Office, have both re 
cently requested the SPE Journal for 
their technical library and files. 


U. S. 


Here is the list of the national 
} ttees appointed for 1950. If you 


col 





have any ideas to help them, 


take active part on any of th 


please write to the chairman, 
where his address is not given, 
rectly to the SPE office in Athe 
Ohio. 
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THE INJECTION MOLDING OF 
DERATING MATERIALS 


By J. C. STOKES 


and A. R. MORSE 
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First Prize — 1949 SPE Prize Paper Contest 
The purpose of this report s fo ‘ fé f ; f¢ / f thie ene ‘ frie 
ection molder who finds fhat the nia? ct ‘ é f norectiop diy a ‘ j 
ou aru a much as 50% trom actua pert rice exper f espect ft heater } ; 
Because of the growing in portance é ate ate f arly polusturene the j P 
acute and requires ar mmediate f f e applied wit thie / 
present machines. 
To assist in the ultimate standardizat est te ‘ chine capacity, the t ‘ 
eu the numerous proble mis incident fo the ‘ no é eli é tandar high-cap f eati 
jlinder vrhich mau he readily adapted fo ariou frre / rl rom thi liscussion the iti 
how how they des gned, constructed, and tested j fou i? ¢ heatine cul fé pe heallyu 
svi . ; 
alt to overcome effectively the de-rating effect ere / / the 4 more heat-re < t naterial 
n cor ventional heaters, This paper, heret ‘ rvletelyu f f ” and aceor pl } P ; or on 
exsearcel and festi? 
hd ; a =" , P 1] / 
The project ha necessaruy beer cale 0 ‘ pie ehict d wrsonally nance y 
harge of commercial or competitive ( fhie ay, ‘ here made pu f hig ene 
for our industry. | 
RATING INJECTION MACHINE troversy and widely varying compet eating cylind ist fit existing 
CAPACITIES tive claims. It must be remembered — equipment with strict  interchang 
; that the erage molding aching ability and with no required major 
most ¢ "avi y injec , ’ 
; ost aggravating of I jection must in a couple dozen o more alteration n the existing “achine 
, horte rs. is the failure 
es tcomings, Is the failure different jobs in the course of a ye An improved heating evlinder, t 
n full capacity shots at today’s ; , ‘ r +) ndliet ’ 
yr ‘ 7 and ne le measul ( tne ¢ at . t} } f ‘ j ‘ 
pring solve the problem « he molde 
etitive cycles, using the new high eee ‘ ; aa 
. Capac s ne average peri ane wnning "4 . — . - 
’ pa ros) unning prese da de-rating a 
t-resistant materials. This failure page lie Hal 
, , . , Cat . terials, must nave approximate 
P.O aced directly to lack of plasticiz —— 
; It car ar eadily concluded fron twice the plastic ng capacity of t 
apacity r, in other words, the 
+ this brief discussion that an attempt standard heating cylinde \ mi part ‘ 
heat transfer ability, in the ' ‘ 
, . ae ’ . to set tandards and sts To or would | t< make i heate 
ting cviinde}l since this lack of | . tin . 
; rating injection machines i difficult twice as long a present tandard 
ticizing capacity is the machine : 
— P 1, , tf not VNolly mpossible task Phe heaters, but one ru nto the pace 
hat causes the molder the most ‘ws ‘ ; 
. . col rete absence 0 tandards and limitation ol existing machine 
t is the one that the authors I 
; a the vide a it ns encountered be Conventional construct ! proh bit 
ed to try specifically to remedy, : 
\ twee! anutacturers claims ind lengthening the heate more tha 
Un the results as shown later in this ' 
specificati ind actual pert mane 2% in the present nstanes ind th 
led the aut! t ea ( that a dimensiot evel ore nited « 
, the factors have recently heats t ercome the de-rating other machines. It be es necessa 
Hols buted to ggravating the sel effect tne newe materia ( 1d therefore te pre ae idequate heat 
‘ + ] . | " 
his growing lack of heate: only b deve ped 7] in « piri transfer area ( t} oot r long 
t such as the increase in thit and not a trictly theoretical ¢ curving inside constructior o desig: 
, , 
ory gr speed molding, the wide yineering Da Phe suthne neve ed that the plastic material flowing 
d use of pin point gating, lub: fore , in effort t find ’ edia through will meet with minimum re 
naterial, high heat-resistant eel r olders who suddenly found stance) by nereasing§ the nterna 
sville 1 4 1 , 
and closely controlled old the aching apaciti cut in half diamete f the heater 
atures (sometimes to vithir ani + ¢ } - "? ; ” tig 
‘ ‘ ‘ I ‘ abou ding a practica 1 Plastic ateria can be ifely held 
. h rrowing us if minimun to th jlilemma bv tl only po ble 
ni © 4s ise ¢ ; 1 oO I a a D\ ne Vp t it ar ptimur olding emperatur 
, Sell, where th cys ‘ S method T} " the ( i ( ) but ther cant | ™ ve od t seinen 
e . ; y fr, + enn , ' } t ‘ 
oe oe Ins vs me — structiol , creeps _ . Irfacing tor ich bove th emp 
I I result } wi: \ tar 
- “ esulted aM adical cytinae nic! lid | indard ex rature vithout iffe ne detrimenta 
, tiy ) man ] S 
Ir ‘ cycle ne or any job - sting ach ‘ ind hich ild sHiaske cummin +} espect to the 
Crease n tr ( mands made f, hatte +) > the ‘ ting 
‘ le i 1 id pe ri { a X } phy ca oc} iracte tic ich , toug} 
— heaters using existing ite ! ne and. brittlen f the ate 
ire al iriables entering L wide ariety ested molds, und tself and, ! ome case ‘ 
ichine itings vhicl are ne vide ariety f molding cond OT color in the pigment dves , hie 
n the province of njyectiol plastic oO} ! os f isticize) Oy 
: . , 
BACKGROUND FACTORS 
design and over which the “ 2 = most jobs it nece i? © run clo. 
ca ; ; AFFECTING DESIGN Ol nd individue ne 
nutac lie las rae CaLL\ . ‘ \ i ( au ( ! ( ane ter p 
. —_ 
i P , IDEAL HEATER > , 
S e appare? here erature one ne end f the 
it ea measure exists fe “iy t structior { ‘ heater to the othe \t time thy 
ifniaDles such as heat pres ichine t conte plated ind temperature { these ‘ ‘ ist i? 
f different ateria cha as I st ders ha videly from each othe 
id constructior et equipment ible 1 iK eve It was found ear n vf? deve }) 
“ ist b ce mbined n rating the ring eh noe exist gy ach ‘ ent that ; vA pe hle te de ra} 
nce I an injection heat and nee ar ( iid reasonaDI\ at deal heate vith due espect fe 
) d Virtually no researc} be expected to tolerate a cost basi , f the theoretical fact involved 
1 done on this subject and the odificatior 5 8 equipmer t be nd t i therefore ece al ti 
ains one fraught with cor comes pm tive that ar } ed mprot! those f lesser 








} ild fa thin the unavoid 
able ta f } existing mold 
hing La but not least, the 
had t ” held as low a 
bh ind maintenance cost als 
be } a i i ite minimun 
1) ’ tire t i ae is usually 
‘ ( tnar the nun ber 
i , ed making the 
ia epa to a heater unit So 
ind mpheity of repair we 
, t nt 


AVOIDING MISTAKES OF 
PREVIOUS DESIGNS 


Many desig i neating c\ nders 
‘ bee ‘ tructed and tried 
Pp ict ne Nas se e good fea 
re, but ist also have had some 
t \ thorough study 
t or ) macnine 
eate how imb of design 
ind feature nicl hould be avoided 
| ale ‘ neat have been built 
by general the | not handle a 
‘ tT nateria The \ di 
‘ rica | ture vhere 
d plastic ced o the web 
preads but they give no ad 
intage in the eu f a high ca 
wit heate Some kind of spread 
/ neretore ive lr? shed 
\ y preade vithout support 
i d regardle f constructior 
Cold iterial fa to the bottor 
t the feed chambe ind s forced 
ii t! end | ne spreade wit! 
i ile nee i f ateria 
tha ib ‘ iusing ar ul 
bala d thru i vertical directior 
cl end bend he end of the 
pread tlence, it becomes necessary 
t pport tl preade at the cold 
ad pp ng if ile sometime 
ed hich at ipped to the inside 
fac f the heating cylinder. Ir 
t f nateria ; forced between these 
preader feet and the surface of the 
nder. with the esults that th 
dged mate burns and discolors, 
iking quick comple color changes 
possible and increasing serap, es 
}) i \ ! 


ght colored material. It 
»bvious that a barrel of steel will 

than a 
troubles 


pressure more 
ad Dar lr lew rf 


these 


design, it was 


spreade 


deemed necessary to eliminate all 

ipped fitted irfaces inside the 
heat 

NM t aters i constructed by 

tw ethods They are as 

bled » a sleeve from the rear 

ind tl mad due to the thrust of the 

im is taken by internal collars, o1 


held to the cy! 


by flange : which are 


der by large bolts. (See Figure 1) 
The entire thrust load being taken 
the bolts tends to tretch them, 

‘ ving leakage between the fitted 
ctions which a slipped inside of 
tne eevee This condition is further 
igg? ited b I gradual annealling 
ind subsequent stretching of the 
iter assembly bolts. It virtually 
mpossible t emove these bolts after 


yr iP 
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2 4 venti a 
eucts 
a 3 6éve at 
the cylinder has been in use except 


by drilling off the heads 
therefore becomes a very costly affair 


Disassembl) 


Some heaters are assembled by iv 
serting the spreads spreader oc 
tion from the front into a barrel o1 
sleeve and then screwing or bolting 
mto the front a piate r nu vhiet 
t ike { I A t! J 1 I tn ) ré 
Aga this bolt oO} nut ss D 
und direct load fro the plunge 
straining tne threads, of ‘ stretcl o 
0 breaking the bolt vitt ensuing 
leakage VI ct s espe i bad Sine 
tne int here ~ i ne { t ) ho 
end of the heat 

The high maintenance cost pres 
ent heaters, therefore, makes some 


fundamental dk 
and 
below 


radical departure 
Sia] mperative. This un que 
de SC! bed 


It need onlv be observed that at th 


stage that unusual shapes and spread 
er-less designs we} discarded in fay 
of the CoO? entional trn of 


spre ide} 
Many heaters have ar 
and use 


external step 
several diameters 
heater bands. Any such 
changes in outsid: of a cyl 
inder cause the applied heat to war 
der toward the rear, out of 
influencing adversely the con 
instruments ahead or behind 
wandering heat. In the 
would be wise 
only one size and 
band. To make 
decided to in 
corporate a heater wall thickness 
sufficient to give uniform heat dis 
persion on the inside of the cylinde: 
(thus avoiding the hot spots found 
on heaters of too thin wall 
tion), and then to 
outside diameter clear 
point where 
sary to clear the taper 
ary die plate. The ain 
each pyrometer full control 
own zone without its being 
mating uncontrolled heat 


constructior 
or sizes of 


diamete? 


front or 
control, 
trolling 
the source of 
interest of economy, it 
stock 
of heater 


possible it 


to carry n 
one wattage 


this Was 


construc 
this sam 


forward to the 


Carry 


convergence 
n the station 
was to give 
of its 
affected 
wande? 


Was neces 


by fi 
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r, 3 *! + 

r gar “ 

.t mus " 

ng in tror idjacent ones, D 
iding a single outside diamete 
The covers or insulation pro 


bee nein 


conventiona machines when the 


on many heaters have 
largely because of 


going features are used. Typi 
a cover might be provided but 
rst concer’r! vas and st | 
formance, t appearance 


DESIGNING THE HEATING 
CYLINDER 
With the above 


details of tne actual 


background, 

cylinder de 
vere ther nvestigated. Cons 
assen bled heat 


Three 


Figure where the 
cylinder is 


shown. solid 


ngs were selected for the three 
tions of the heating cylinder 
front section, the spreader sect 


and the rear flange section. The 
( vl I de I . 
$340 steel. This material was sel 
fatigue 
sistance, for in this applicatior 
fatigue loads, 
vith respect temperature and | 
sure. While 1 failure has yet 
weldab 


is ‘ ynstructed of Q 
because of ts extreme 


put under extreme 


his cylinder. 


curred or 
of the 4340 steel was not good, t 
ng to check at the Late 
was felt advantageous to chang: 
SAE 4130 
a compromise, as is a Ma 
having high fatigue 
heat treating properties, and exc: 
weldability for a f 


esistance, ¢ 


material o 
series. 
and disass« 


mentioned 


To avoid assembly 
problems _ previously 
all-welded 
was selected, and details are here 
closed for the 
the three elements are carefully f 
together and are preloaded ax 

na hydraulic press at 150 tons 
done from opp 
avoid d 


details of the welded 


revolutionary construc 


first time. In asse 


the welding is 
sides simultaneously to 
tion. The 
carefully planned. <A 


shoulder serves two purposes. It 


were 
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tnat they Cal be 








ner 


tne sidewards or burst 2 


that the weld s called upo 


ke only the axial tension load 
ng welding, it prevents mis 
nt o distort oT of the me 
is minimizing the danger 
seu between the elements ol 
eater, and eliminating — the 
sometime see! nside othe 
here an outer body is used 
hy ne nternal members, and 
( rh ! ricitV Cal ore easily 
burt v 0 eat Lv should 
ecu at the oints, oO} 
epa cal be readiy accomp 
by the simple expedient of 
g the weld, refacing the 
and rewelding the assembly 
xpense of this operation is fat 
nan tnat neurred n reworking 


dinary cylinder. In a_ typical 


ince evlindet spec fically the 


pre epalir Nas been found to be 
neighborhood of $500. In the 
init, complete overhaul ap 
ates $250 or less, and can be 
plished in a few hours. The 


ition of any bolted or threaded 
iction has proven to be a prac 
on to this part of the prob 
ted that the re 


sleeves and liners or any 


Ss a comple te 


ich type of overlapping cor 

This simplified design was 

several reasor Where the 
and line? ty pe constructior 
the parts must be loose enough 
readily lapped 
assembled. These parts being of 
expand and con- 
at different rates so that no 


ections, 
stent picture of the stresses on 
arious members of the supported 
wiion can be drawn. The inter 
stretching of the bolts or nut 
threaded assembly as injection 
re is applied and released is a 
uugh feature, but the chief 
of abandoning the sleeve and 
pe construction is to eliminate 
gap between the inner and 
which causes a dem- 
ible heat transmission loss ap- 


en be? 


eye 
ng 
gy Zul’ 


ffort to plasticize the new 


heat resistant materials at a 

ficient to give maximum shots 
e ; 

ul cycles, it 1s often neces- 


un standard cylinder temp 
Ss I the re ighborhood of 650 


ell over 700° F. with the re- 


danger of overheating the 
ve of material where t 
ict with the superheated 
ands failures 0 plasticize 
the material in the nside 


ver flowing through the heat- 


nde This results in poor 
cCnaracte}! tics D ? flow 
S S and tte? a ( 
pe Xing ind ! 
£ tne ite) Deng 
I la! ‘ trans 
ne Ssurtace anotnhe 
p tne ea ed, 


the difference yt e Detwee 
} ] 
ne \ S faces tne é gt f ex 
posure 1, and the specific 
eats I tre \ mat S ( Ti 
I S D l tnat s ce the evel 
« i> be neid I aut 
t tne te nh ( pe facing the 
olde qd since t pe ire 
difference cal De t grea est 
the mat il De Du ed n the surtace 
ind Since ne speci tc heats cant 1 
cal I i¢ Cali’ mm changed ( 
prove i < nae Ss capacity t rans 
Ter he ! tr ds plas 
ti ( l¢ il) s re tac ea 
I ( ed 
The < a a there é ott 
¢ ta as n ( is is } Ss ‘ (2 ‘ } 
ind st Kep vithin t! ce nes ¢ 
the existing machines upon which the 
ceviinde Was to De ised lr pa ticular, 
engt} Vas added tk the colum? of 
ateria ahead oT the spreade} b 
( nye spreade veb i fa 
forward possible This st did 
ne £ e as muc! eat transite irea 
is é | Vas needed It Vas ne 
essary therefore t nerease greatly 
tne Side dlamete of the evilinder 
as shown and similarly increase the 
outside diameter of the spreader. 


However. 


} 


sufficient wall thickness was 


maintained so that, with the lack of 
conventional! steps (except where 
necessary fo. convergence at the 


tront ene 
any local 
nated, ¢ 
material 


than dou 


DESI 

The s] 
2 nas be 
investiga 
markedly 
ends give 
makes f« 
hard, « 
ahead « 


located 


the end 


| 
if 












i to clear the fixed platen), 


zed heatir yr ¢ ffect was elin 


ven though the olume rf 
nside the heate vas more 
bled. 

>NING THE SPREADER 
yreade illustrated in Figure 


en chosen only after a long 
tion of proposed ade 1gns The 
engthened taper at the 
S superior strean lining, and 
less resistance to the cold, 


pacted mate 





the plunge} The veds are 


arthner forward as previously 


a and fartnel iway Tre 
| the plunge t allow ne 
” IT T ‘ 


materia ne t beg t softe 
somewhat before striking them. This 
nin es the dang f cracking the 
webs of the sp eade vhict s the 

~ < ! ble 
( intered ( t Neate I 
S type 

The que nea ny hie prea 
er by the ise i cartridge heate 
vas considered but as discarded be 
cause 1 ne a te ince ings ) 
ne fact that t! neuate cul ay 
which could be introduced was of re 
atively ttle pe ince compared 
tne ola Vattawe applied (1 aie 
vatts). If the integral webs supp 
ny tne spreade) are of the correct 
ze, sufficient neat \ be carnred 
throug! then nto the preadet t 
raise the ten perature of the entire 
spreader to nearly the surface temp 
erature of the nside diametet ol 
the eviindet tself The size and nun 
ber of the holes ne shape of the 
xt, and ore particularly the 
streamlining ol the entrance, and 


the length of web. all have a definite 
bearing on the ability of the spread 
to transte neat at a satisfactory 
rate, and these deta are not yet 
released publication We found 
that internal heat and spreade) ae 
sign was the key to the problem, and 
not a margina ove ke heating 
the spreade 

In order to speed the flow of heat 
from the regiol ot the webs axially 
to the extreme end ot the preade 
copper or sodium or mercury insert 
nside the spreader were also cor 
sidered Investigation revealed that 
the gap caused by drilling for the i 
offset the gair 
n conduct vity so achieved, while the 
differential expansior 
like materials complicated the final 


sert almost exactly 
rate of the ur 


engineering of the spreader by intro 
ducing a possible cause of failure 
across the webs. Since the increase 
n plasticizing rate was already a 
complished by other means, particu 
larly by an increase in heater volume, 


t was felt that the small, even dub 
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i en id D tam pe ng 
t preade Va more tnar 
Fset b ne a i cost fact 
t nstan d the d spread 
i 1dopted 
HEATING THE CYLINDER 
de ive been heated var 
mn the past D gas, steam, hot 
1} ler duction, and ele 
! tance heater Of all these 
ne electri esistance neater 
is we ‘ hes found most satis 
It not necessary to g 
t idvantages and disadvantage 
tvp f neate Powder packed 
band ere ct en, spite of the 
ohe ‘ DecauU ne nave a iite 
dvantage ‘ ca insulated types 
\ tr Kind | Drand ost read 
placed ergenct from pre 
part tock t molder 
p | tr al reasons, a 
indard ‘ D 200 watt band 
i ected. but tl ! mportant 
irigpee 
l i a ered that most band 
eated an are comprising only about 
t the circumference of the heat 
b iuse of tli cold ends necess 
tated by the clamping device and 
pacing 1 tne teri nais By UuSINE 
, gr different type of clamping 
i i ement but an entirely standard 
nD a t ! v possible to heat ap 
pr Kimate x.) of the cireumference 
! he neater, ¢ minating what is a 
siete ible cold spot ! many pres 
ent heat gy cviinders 
N he heat surces ich as at 
ternailyvy neated spreade) were cor 
dered satisfactory enough fron a 
aint nee and construction view 
point to erit inclusion in the de 
gn. Conventional flange and nozzle 
neaters were ised because, having 
iwccomplished — the iim of achieving 
sufficient plastic ng within the heat 


refinement of these mit 


er body, th 


features seemed unnecessary and, 


furthermore, these bands can be read 
\ replaced fron most molders’ ex 
ting parts nventory 


should be 


calrod 


( Ide: nde 


grooved to receive triangular 


Ally, the cy 


ype heating units, possibly with the 
vhole eneased in a tight fitting on 
piece pper jacket to insure greate: 
conductivity from the source of heat 
to the steel wall of the cylinder it 


idded refinement was 


vas discarded becaus« 


f the ack of existing re placement 
par ind the disproportion betwee 
he tial cost and benefits gained.) 


rESTING THE PILOT MODEL 
OF THE HEATER 


As discussed in the opening para 


~ pape r, t Was obvious 


! f heater perforn 


was available due to the absence 


ince 
f agreed standards, except actua 
esult nftu competitor with exist 
ng equip nt. All of the results dis 


cussed in these following paragraphs 


ad heating evlinds on a variety 


I | cn nad a ad Dee 
n standard ftactor equipment 

Phe esuits ais red arte ne 
construct i the first heater showed 
tnat ic! ve c\ nde? empe i 
ture r lid De ised This ndicated 


ade t! rate I f it transte 

I pu inothe vay, a greats 
" 1 1 material could be plast 
( ed tl ve ( ae tempera 
ires (but not necessa Vit owe}! 
qu f hea nput) The conti 
nstrur Ss we “or ibout 20 
ess thal vitl 1 conventional heate) 
The tendency ‘ and unde? 
sno tne set heat Vas aimost cor 
plete ‘ nated so that even witl 
standard tf-o1 Dp eters, exact 
ngiv close control I neater tempera 
ture Vas achieved \ temperature 
differential of as n uct is 50 could 
be set and maintained between the 
front and the rear zones 

Color changes wer read ly and 
quickly made It was now much 
easier to flush out one material it 


changing to anothe 


\ steadier rat: 
of njyectior plunge) travel was no 
ticed, making the 


rate of cavity filling 
much more constant and rapid, 


since 


the plunger did not hesitate whet 
it struck the new cold material and 
began to push t nto the spreads 


ror 


taken fror 


specimens of material 


at ; o 
ne spreader seen in Figure 3, prove 
that (unlike conventional heaters), 
the materia n this cylinder has 


started to plasticize well before it 


enters the spreader zone. 
In running a stubborn refrigerato. 
dish mold (typical of the de-rating 
jobs facing the nyectior 
which had pre, three 
ties weighing six ounces with 18° 

seconds, the 


] 
rn older iB 


lOuUSIVY rul cavi 


CVClEé ol rh 


scrap on a 
four cavities weigh 


new cylinder rat 
ing eight ounces with 1'e% scrap o1 
cycle of 32 seconds. Previous cy} 


had been 625 F 
New cylinder temperatures were 550 
KF. The net productio 
from this ghtlv over 50‘ 


over a 5 


inde temperature 


ncrease I 
iob was sl 


month test period. This was 


truly phenomenal performance. A; 
ntangibl but very desirable gai 
Was a noticeabl mprovement ! 


characteristics (toughness) 
olded part. 
rates was also found o 

mold tried, 
shot weight was as low as two 
The 


ormance of all n 


physical 
of the n Improvement it 
production 


t those 


every othe! even 


whose \ 
average Increase in pel 
olds exce pting th 


munces 


special thin-section case noted above. 
was between 10% and 12%; on no 
mold was it under 3° On no part 
was there a lack of provement ! 
physical characteristics, due to mor 
gradual heating of the plastic, and 
to the absence of overheating in the 
new cylinde 

This kind of performance meat 
great savings for the molder. This is 
the kind of evidence which was 
sought, particularly as pertained t 





ding a tl section ¢ ail 
high speed where plasticizing 
tne ting ict ind Ve feit 
had und a practical approact 
proble ae i gx materials 

Plating of tl nternal heater pa 
Va t a ¢ observe the ad 
ental effects f any of the 
S10! It was beli d that some ot}! 

iteria Ke Z-Nickel or haste 
vould ‘ e suitable f hig 
( ros t a iis The iowel a 
bie te pe at es acnie ed. the ¢ 
proxi t 1 the thermocouple ¢ 
trol po S he aterial itself, 
the quick response of the mold 
powder! ( melted state to 
demands | tne controlling nst 
ments all suggest that the so-ca 
throwing ror marks” car 
ive ded \ I it plating 

After running the pilot ode 
eight months under severe opera 
conditions th 1 failure of a 
kind t wa give deliberate 
terrific abuse f a two weeks pe 
neluding 20 erload pressu 
against a clogged nozzle witl 
heated and extremely flui ate 
n the cylinde pushing cold, | 
material against tl spreade 
inder 20) verload pressures bef 
the material had time to softer ‘ 
The evlinde is then cu apal 
bserve he effects rf ts tests I 


corrosior 


tural ailure 
found. 

As was observed above the plast 
material starts to soften well bef 


it reaches 


and is 
time it 


con plete ly 


passes thr 


in the spreade) 


Figur 


from the 


show s t 


liustra 


i 
of th 


‘ 
we bs 


he plast Cc 


from the front sect 


Note th 


terial held in sto 


e large olume 


to? 


twice that found ir 
or 8 to 10 full 
Opportunities fo 
ment In streamlir 
after examining of 


n Figu 
Was re} 
proved, 


In the time 


since, 1 
further 
cent in 
pushing 


nde? 


TEST 


\ lon 
mporta 
changes 
readily 
over a 
back ar 
Would 
turally 


Would 


re 3 and 
wlished, the 
and it was 
that it 


t has beer 


reductior oO 


pre ssure S 


ate a 


capacity 


of the 
plasticized by 


ough the oper 


tes samples tak 


e spreader. It a 


zed material tak 


in of the eylind 


of melted 


age—approximat 


ordinary heate 
shots. 
mp! 


¢ 


! minor 


ng were 


‘ 
4 


the parts shi 


the entire cylind 


streamlining 
rew elds d toget! 


has been runt 
observed that 
f four or five | 


now possible 


through the 


CONCLUSION— 


A PR 
OF HE. 
v tern prob 
nce email 


ING 


made? Wo 
long period 
d forth to 
the neate 


the welding 


SPE Jour 


IDUCTION LO! 
ATERS 

lem of tremend 
ed Would «< 
to be easily 
uld it be 
: to cha 
unlike mate 


stand up st 


poss 


of time 


per iods o 


spread 








freed tne 


pre 


traditior 


de 





aint 


eaducet 


e mal 


judices 


a el 


aed to 


neaters 


cons 









te 


ii ke I t ps t i i 
a ius specia And (3) si ine ding 
I a ~ est a Nhe wry ( 
| t ‘ Vis i 
h t it a nee 
s t ) Hig According e add " it 
Se ¢ ( els i lac ( a ft t nae 
a st a ( i é agaica a a ‘ t 
ad pe is Xpecta 
( pe ‘ a pe ge pap i 
‘ d and pap und distribu ind 
t a 2 re Ss ( idd i ! er 
( Sig ad re sed ‘ ‘ ale i { nave ar ( 1) a 
iis a ‘ t ind i i nea 
t i t a i i \ ( Cla i ible \ t i 
( ne iterat b 
aq gate S1Zt standard ‘ 





Intricate Molds? The mold for the brush handles shown 


ot the left (courtesy Fuller Brush Company) required not only intricate 
design, but ultra-smooth finish to meet todoy’s mass production needs 
Our sound engineering experience and modern equipment and methods 
ore the answer. WRITE FOR LITERATURE 


PLASTIC MOLD DIES © INJECTION © COMPRESSION © TRANSFER © HOBS 
andHOBBING © DIECASTINGDIES © ENGINEERING ond DESIGN SERVICE 


A.B.A.TOOL & DIE CO. inc. MANcuester. conn. 


Phone: Man.8552-Cable:ABA 



















INFORMATIVE LABELING 


By P. A. BELK 
Powder Co., 


y 
4 miingtor lietls care 





Whe jo fo hate? sou? product to a label, you get three mmediate henents. I [ f all, jo 
et oa twentu-four-hour dau alesman tho aoe right alor 7 wit? sour product fre? fhe time t leave 
the factory until the consumer take it home, and it doing a selling job every step of the au. Wher 
fou hitel sour product to a label, you tr ire yourself that your iltimate custome?) joing to get the 
est p Ale re alt frown that product Hi eill ws sou? product right and it will serve hin vell and 
t will thus enhance your reputation as a manufacturer. When you hiteh your product to a label, yo 
eliminate n ine and accidents, and as a result, you minimize con ple mts and reduce efturns and ad 
istment When you hitch your product to a label, you get all these tangible benefits and you get one 
thie ‘ ‘ f meside You fell the great lwerea er the truth ahout pla f “a? 3 thus, you 
ln wot onl jourself, it ti entire industry. 
| al ndustrie competitive SERT 5¢ AND TURN KNOB TO same material. When they have 
products are almo dentical, pro THE RIGHT, TO INSURE PRIVACY plastic product that fails, they bla 
duction techniques are similar, and DO NOT TURN INSIDE LATCH the whole collective family of plast 
financial structures differ very little. UNTIL READY TO LEAVE,” is a for the failure. When a consumer b 


In many cases, the or L\ difference be 
vee! ucee and failure in busines 
a company’s 
n 


hinge upor the skill of 


ale forces In our own plastics j 
dustry, we have a good example of 
vhat sales ability can do. Many a cus 
mm molder has been able to survis 
vé di the ilt 


CHuuUsE ne VAS 


postwar period only be 
merehandising conscious 
ind was able to supplement his cus 
tom business with a proprietary line 
if products which he not only knew 
how to make but also how to market 
hardest 
manufac 


busiest ind 
vorking salesmen on any 

turer’s staff is the informative label 
that goes out with his product. This 
stick with the 


factory to the store 


(drive oft the 


label product as it 


travels from the 
ind ultimately into the hands of the 
consumer who will put it to use. It 
can make sales contribu 
tions all It tells the 
what buying fron 
the manufacturer, and it helps the 
retailer's clerk to tell the custome: 
being sold And when the 
product, it 


Important 
along the line 


vhole sale! he Is 


vhat Is 
consumer buys a serves 
is a reminder of all the features he 
may have heard about while he was 
making the purchase but has perhaps 
forgotten by the time he gets the 
product home 
Labels can be loosely classified into 
two groups. The oldest and _ best 


known type of label is the identifica 


good example of an informative label 
at work. In other words, the informa 
tive label, in addition to identifying 
the product by giving its name and 
the trade-mark of the maker, also sup 
plies pertinent information which will 
product to be put 
In a sense, the term label 


enable the to its 
proper use 
used in this connection is not 
completely accurate. We only use 

for lack of a better term. The uss 
supplied on a_ so-called 


W hen 


information 
label may be conveyed in a numbe 
of ways: it may, for example, be i: 
the form of a hang tag attached by 
a piece of string to the product. Pe 
band 


Some 


haps it may be a wrapper or 
bearing the required imprint. 
appears as a pin ticket on 
a sales card or even an elaborate in 
struction manual. For example, the 
large booklet which is usually found 
in the glove compartment of a new 
to acquaint the owner 
factor fron 


times it 


car and serves 
with every important 
bumper to bumper is actually nothing 
more than an elaborate type of in 
formative labeling. Most 
have come to look for and expect to 
find an informative label of one type 
or another on most of the products 
they buy. One of the most amazing 
things about this business of informa- 
tive labeling is that until recently the 
industry which perhaps 
informative label 


customers 


plastics 


needed an more 


a glass dish and he drops it and 
breaks, he himself for 
clumsiness, shrugs, and buys anot 
one. When he puts a plastic p 
on the stove and it burns, the 
tomer burns too. That is why we h: 


blames 


people in every branch of the indu 
have to educate 
about Howe 
not too many people are taking 
steps towards launching this edu 
tional program that everyone ad 


saying that we 


consumer plastics. 


Is needs d. 

For a number of years, the SPI 
studied methods and means for sat 
fying this critical need for consu 
information on Many 
erent approaches to the problem | 
been tried. By now it has bec 
apparent that the quickest and 
getting the 
WwW here 


plastics. 


effective means of 
nformation to the spot 
needed—the point of sale 

when the product reaches the |} 
of the consumer—is through the 
formative Informative labe 
is not something to put on the age 
for future consideration. Informat 
labeling in plastics is here right 

Many 
using it to stimulate and expand sa 
Informative labeling has _ been 

secret of the fast-growing housew 
market for plastics. Informa 
labeling is responsible for the 

cessful merchandising of vinyl fi 


most 


label. 


manufacturers are alre 


tion label. A good example of this is than any other industry, simply be But for every plastics manufact 
the three-letter sign over the men’s cause it was selling materials that who is now using a label, there a 
roon Such labels as we all know were comparatively new—was the in- dozen manufacturers who have 
can be very important and helpful. dustry making least use of this in yet gotten around to labeling and 
Sometimes the identifying label is portant and helpful selling device. a result are to some degree hampe 


iccompat ed by a syn bo] such as the 
fteyr 


see on the door of a 


This 


Cross We . 


room, 


dispensary or first aid 


We like to make ourselves believe 
that by now materials are 
not only established but accepted and 


understood. However, that is far fron 


plastics 


the effectiveness of those sincere 
sons who are already trying to b 
to the consumer this key inforn 


on plastics which he sorely need 


combinatior of dentification label 

ind symbo  trade-mark—has long the cast There is a whole army of wants. 

been an established part of our lives. American consumers millions of Let’s look for a minute about 

The informative label includes the them who do not know one plastic happens when a manufacturer de 

element of the dentification label from another. When they have some to put an informative label or 

ind provides added information of thing made of plastic which is doing products. First of all, he has 

value The sign on the little door a good job, they don’t know how to cide what he is going to say. W 
de the men’s 1 that says “IN ask for other pr ndducts made with the can he tell the user about his pr 


SPE J 


il, February, 








nded a 


th competitive 





be Of most Value 


What 
aknesses of the product? What 


Hoy Cal 


nsure getting 


are 


good features? 
handle it to 
ie for his purchasing dollar? 
? ’ 


the answer to the se Qquestlio 


lftacture must caretu ly ina 
product. Whé he starts t 
t st he Sales torce but 

é tne engines ind the pi 
al quickl ente nt the 
Analyzing one’s product is 

gy like trving to analyze one 
he experience cal be startling. 
anufacturer has discovered 


what he 


formative 


sat down to outline 

g to say on his ir 

re were a lot of things 

d a \ th h ~ product that 
ake t a bette S 

he has found that by making a 

and he r 


sell a product that would 


one. 


the re 


for approval by one of the 
ips who have set up stan- 
Various ines sometimes 

s found his product is far sup 
others in the same field but 
there vas no. standard fo 
g his product against his con 
s so that he immediately sets 


establish 


the 


means fo. 


that w 


find 
stal dard 


some 


enable 


er to recognize his product 
ne of superior value. The very 
nt that a manufacturer takes 


rst step of product analysis it 
the planning of a 


he starts a whole 


A NEW 


chain of ac 


the principal of shooting 
zed material 
most of us have wondered 


to approach thi 


ugh 
istic into a cavit\ 
new. 
best 
To date 
th existing machines, and as a 
of fact, the market has not 
machine until the 


way 


we have been satis 


new 
ear and one-half. 

coming 1 
cycles required, 
battle of its 
must look 


cost of i 


prices 
and 
steel putting up the 


faste 
‘ 


we 
the 
to a 
be fast 


too slow. If the tins 


existence, 
icnines to cut 


olding 


cannot 


down bare mir 


enough: 


Cycles 


in only be 


aq t njyect material nto a 
S vo seconds, it is exactly two 
S tor ong. 
nject or time 1S a necessa 
ne time to plastic ze the ma 
a necessary evil. The or 
hat is not an evil is the time 
d to cool the part in the mold 
the part’s own fault and not 
t of the machine nor the ma 
be injected. Therefore, w: 
lesign a machine that will bes 


February, 1950 


es Thougt engineers 

ght k uy ibeling as purely 
il dvertising and sale function, 
Vill De Ttound that st! rma ‘ 
abe gy De I S standard practice 
the plastics dust. that they w 
play portant part both in the 
prepara he lab d 
tne ng et vy ) aque t 
ake i a ne Des tvp 
f labs POSSIDIe 

Wha ) £ ss na Deve ade sine 
the SPI St I ed a labe ng < 

ttee we é a i ago? The 
first ep f this cor tte was 
nade at ne nnua eeting ! 
Chicago ist June Me ce nat time, 
tne najor <« te is bee nard 
it work with the preparati fa 
handbook 01 abeling whicl vould 
serve is guide tor the entire ! 
dustry. To expedite this job, thre 
sub committees dealing vill pre 
tio? te nology and arke t 
earcn e bee formed 

Many t tne tial | ble s whicl 
vere encountered Nave already heer 
ronea It on became apparent 


vhich 1) st } 


solved Herons a handbook could he 


success prepared was on 0 
reaching an agreement on a termi 
oOlog ind definit ! f the inv plas 
tics ate ils be £ marketed 
\ questionnaire was sent it to th 
ndustry to ascertain the extent of 
the us¢ ‘ nfor itive beling at 
this Time (ive) one-tt a | those 
answering the SPI ques re re 


NJECTION 


By JAMES W. HENDRY 
hurch Co.. 


«, Michiga? 


Jacksor and ¢ 


Saawv a 


ndustry and eliminate a 


{f having tne } old 


poss ble chances <¢ 


walt for the plasticizing membe 


the machine. 

With this object ve, and before de 
signing our proposed machine, it 
vise to see how other industries have 


approat ned sin lar proble ms 
rubbe) 


they are mixing 


lr the 


I t vher 


ndustry a? ns ance, 
naterial, they do not 


torpedo or throug 


any straight shot cylinder; they mix 


na Bant vy Mixer that mulls, chews 
and properly and uniformly mixes 


Therefore \ find that a variation 
of ‘ ! extrude. s the most 
efficiet etnod at p sent Oo! tne 
arke 

There are he ethods « 
mulling and xing material, getting 
t uni ind getting it t i stat 
vhere 1t < lid be nye ! ded a 
ery low pressure but, are they eco 
omical I example i specia ae 
S ened double crew plasti é 
mate i ‘ plet nd ini ! 
This is better than a single ser f 
convel na agesig t? xing nap 
pening t! £ ( 


ported that they are ising tk 
mative labeling on s« t rali of the 
products Wher asked vhat they 
eeded to help the embarking 
al ni ative abeling prograt! 

the things he t oned the 
rae 1 tne. px ance is Indl ed 
by the lest naire we f wa 

(1) Suggestions ad help I 
SPI ind a <« solid ed and init 
ruide r tne a gual progra 

(2) Assistance ad lab f a 
teria ippite 

(3) | for te v\ 
ple means of describing the ) 
duct 

(4) \ cheay ast ethod 
taching labels 

(5) Advert ng and p? ! ip 
port labeling by the SPI 

Al] f these things are available 
ow or al ol the way, but vha 
Ss needed most of a s the nterest 
and cooperation of personne n eve 
eve of the plasti ndustry Phere 
s every eas be eve that a hand 
book labeling \ be available 
vithin a ver few nth but the 
time to stal ibeling ow, and if 
a manufacturer older needs hel; 
vith specifi ibeling proble $ ind 
cannot get t through such regular 
channels as his advertising agency, 
package designe! printer, a vork 
ng committec vnict s i part of the 
regular SPT « tee tands ready 
to help 

Send us ir problet nad tet 
ere vnat Ve Cul rk it 
little Howeve ‘ re high The 
pounds per hour on a straight screw 
is determined by the capacity of the 


! 


Spe 


? 


the ex 
of up 
ed of 
st) 


about 


polystyrene 


1] 


be 


a 


standard 


“\ 


are told 


nachine plus the length o 
truder 4 common extruder 
proximate diame‘er 
with a standard scre ta 
40 R.PLM. should deliver 
to 40 po inds per | ] ! 
The length of tl sere ‘ 
proximately ls feet. Ina 
njectior molding machine 
mix at al capat t ‘ ve 
of plasti g 100 Ibs. pe 
evlinde approximate 
The barrel on this should be 
mately » feet long to get 
esults that a single sc re 
entional design gives. The 
pre plast cize material r pre 
a viscous flow state where 
Ca \ ected nt ne 
chine should thorougt 
ate a ( break it 
Dring each particle he , 
erature before putting it ir 
f chambe TI the 
Wi can’ t do t tr i 
nam De F ad 


th 


Tt 








i ar 4 
"a r r g al de vr 
rn i ! i. 
( pecia 
i i iit p 
i { } init d 
l i i i | 
th igh it could color 
materials, If it could ill thoro igh 


it could compound 


ant tf ny tne pla 
| | t T i tu ‘ 
| i rie a ! i »b tha 
k i ict to r 
i t t attractive 
| t { if e Decau tne 
d { ht diff p 
I hang ne « 
‘ \p ‘ T t) 
hy it purgir 
! D | t tandp 
i t ‘ Ke'pD ind and ! 
tl iteria n buying 
at tle T} lid ndeed 
h Duna active ride 
N e nave i t tna \ col 
ite i at Tie ! V¢ ould 
b i cl i it i such a 
( ta wrvil We 
d keep hel ve iny diff 
dye ind I eeded a 
ad pound a vould 
) it isand p a I erysta 
umount of d pigment 
imbl \ ind put t 
dl nto the hopy f the ma 
} Wher t propelled throug! 
pecia designed « pounds 
t ld « the other 
ad op fectly colored piast« ed and 
iat r iid 
\ net cre ‘ ipprox 
ite St) 90 pounds per hour con 
ventional design, at approximately 40 
R.PoM. Th ; too slow for a 48 o 
el If the extruder is speeded 
ipproximately 200 R.P.M. the out 
1 per | na special designed 
( Hurt of the urge p neipl of 
! ious operation will thoroughly 
color 285 Ibs. per hour in polystyrene 
ind neat o get ! i scous flow 
tate Hu bs per hour This s a 
it ivings In material cost. Crystal! 
{ ‘ Ss approximate >.05 per lb 
heap than colored stock purchased 
the material manufacturer. But 
VI to tell the molder how much 
a } } rig ent t put 
the ta iterial, and how long 
hould be tumbled The molde 
in ca ) tl mat inufac 
! tl I it and, I 
e, that the \ d gladly ree 
end. work and rive tl 
! i t ne 
het d could purcha the ba 
iKé t! ! D stabil el 
plastic r and pigment. This is 
tock hand Ihe cle hen could 
pre x t a tf case of a 
ite aL ‘ a ble the 
ind ecurat and t ( 
t t the cl Witl t! 
cin alt ad ne ite 


tne tne a pe 
I ast | 
( i a, a 
rR Da M Xf 
} pla p 
r} d ! 
| 
ict lia t 
One could save t 
it 4 t > 
thnoce 
thse ‘ ‘ ? \'r 
] | tr 
i \ga the 
t ‘ t; } 
+} ; : , , 
tate lake suld 
f erials 
known, but I 
il I * ‘ il he 
! ert ke pt r 
’ ‘ nat 
ite i 1 ‘ 
be et {! t ind 
tock rh i 
iteria nee and 
plasti ed and ¢ 
cavity prope TI 
iving iteria 


INJECTION 


g ‘ pla 
a iid p 
+} igt + 
‘ the at , 
compounding 
ad ct tr 
i as f it - 
[ l init approx 
7 p pound ne 
a ile \ga 
‘ is } 
i Dbatcenes 
it i anutac 
( t | it 
Wi ne bt wt 
De ) 
' ifacturers ; 
pe i Y designed 
uA plished and 
j 
1 


yu a i 
ne ca heat tl 
! ( ( plete 
p nded nto 

~ i tremendc 

cost a ¢ 


CHAMBER 


[he torpedo needed anymor 
vas ist a nece ew ¢ batall 
can now be replaced by a straigl 
shot evlinde? The material is p 
pe led very ipid y I tt pre pl S 
ticizing unit into tl njection char 
ber, and then the ra actuated 
lr} nject pressure | be ex 
tremely low for polysty) ipprox 
nate 200 lbs. pe quar rn 
ost niectior obs We § find nat 


through the 
checking, 


approxima 


extensive 


drop 1 


tely 2 to 1. This 


al discovery. Fu 


s quite a phenome: 

ther, by shooting under these | 
pressures one can use more squa 
inches of projected irea pe t 
clamping pressure. We find that one 
tor per square nel s sufficie 
clamping pressure when using pre 
plasticized material and shooting 
dow? to the part ng line of the motd 
proper TI meal that a press W th 
»00 ton clamping pressure’ should 
give 500 square inches projected area 
on most styrene parts. However, we 
cannot say that viscosity plus speed 


will not fl a mold 


erature control Ss 


thickness is in 


ids us nto 
MOLD, DESIGN 
PROJECTEI 
Mold des gyners all 


vall 


are aware of th = I 
into a large ross 
he dist ce rf low 
not bu ; 1 int 

th. eavit ” 
going through a 
thir sheet co ple ‘ 
ist like t ng t 
restricted gat Che 
ip \ ike ig 


Therefore, temp 
n portant, Is 
portant; and th 


Xt pe 


ON LARGE 
» AREAS 


t he country 


i that molding 
sect nereases 
nd pressure s 


edge S 
ed. However, 
rtvy thousandth 


the end Is 
through a 
iterial will set 
eat de i f pres 





ed 


- t aut Pee 


the mold must run very hot; t! 
t aa Zz Z i ¢ 
portant ct SI ting eit! 
, , 
plasti g pi f equipme 
ANOTHER ADVANTAGE 
aed ‘ Tree 
i ece nicl id 
Dreak in} y Tha 
RESULTS 
We be ip 
cussing ild happ 
I ting p | ‘ ed ma N 
é i tnat ‘ 
facts l Der a ind 
! i ‘ b el I ‘ ‘ 
xact vi ap} ed abou 
1 proble kee} 
I wc! ‘ a tne a i 
n the s £ it i et 
Se exact it nas D 1c’ 4) 
ed by using typ pre-} 





ting ly t! a 
he part a we ejected 
! rid I ext shot ead 
D niected rh $ i 
nject b t plact 
‘ ‘ ext Tr} + rt ‘ 
na Extrud Pump | Plasti 
Machin g th illing, 
pounding ct [ i 
or some othe ethod of specia 
sig? ha ited the pres 
dec dit 7 el ent , +} ; 
This resul faster cvcles 
2. More s free moldings 
better pa esult in the quality 
purchasing igent ha bee 
tor i bett produc 
We have dow? ateria 
By being abl ‘ Vv being 
tory on hand—cheap nventory 
i d \ I i a the nit 
f the machine proper. This is a 
saving to tl ce mn the 
vutlay Granted, the 
f the macl ‘ not as port 
featur - tronhle fres 
ning ts te ce ‘ ting 
1r’e 
Theref ha ed 
things on the ichine prope? 
ng a pre-plasticizir aching 
T) » thines © he = deta 
Vantage ’ re ndustry tsell 
vill help tr endously to wak 
the oth chine? manufac 
to the fact that the honeymo 
ove Whether ! ve have 
complete answ to the pre-plast 
g princip t d KI 
we do bel nat t i de nt t 
n the right d ct ind we Ww 
n record aving all large e¢ 
ent in t? ear Tuture Ww 
to depend the pre-plasti ng } 
ciples or the mac! ‘ inufact 
genera 60 aching 
have to hav S t injection ec! 
(Pleas pag 21) 
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LOW MOLECULAR WEIGHT 
POLYETHYLENE RESINS 


story I potvetnviene Ww Phe 
ed t ther themoplastic 1 ite 
i very short one. An interest 
, + + this isto? ~ T 
t T bot! nanutacturers ind 
I ivet ene are giving added 
te proof of the resourcefulness 


rive of American industr 
know! 


¢ ns were placed I irge scale 
iction during the tast war unde! 
tions of extreme urgency and for 
Spe i ed end use name \ 
tion for radar equipment. The 
‘ y of the procedure produced 
t n almost the reverse of the 
commerce procedure whicl 

tes long periods of exploration of 
¢ ind investigation of end 
efore launchi full scale pro 





industr 





ible relativel' arge quanti 
new and extremely interest 
terial but relatively little back 
! ts ilizatior That it 
oved swiftly despite the lat 
na ip t denced by the post 


Pro 


alacrity be 


ortage of polyethylene. 
with equal 
ad climbed to 


1948 and 


total production 
t Lo.0OoOo 000 pounds 11 
449 productive capacity jumped to 
‘ yi bor ood oft 2 OO OOO? pounds 
ncerease of more than three-fold 
faced the 
obtaining 
equipment 


lition, manufacturers 


tv of designing and 


pressure 


ed for arye scale production 
es per pound of polvetl vient 
have rone equally fast on 


opposite direction fron 


ne dollar per pound range to the 


t ow of 44 cents per pound 
rtal grades it earload lots 


issociated with the use of poly 


ene resins are practically un 
is in predicting a continued 
rowth, and even more import 
thev are backing up their predic 
th expenditures of man-power 
ne to expand present opera 


nto new fields 








' ecular weight polvethvlene 
ive developed in a more nor 
i first, the experimenta 
tior irious melecular 
s ther ae elopment of con 
ra ind tner ipplicatior pre 
owed D commer i pro 
tf the materials and the ine 
ering of price This latter 
particular mportant in the 
Tne rw molecular veignt 
viene resins I paratfty VaN 
s for ) ng paper for suci 
but large olume, items as 
d frozen food wrappers 
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By C. W. PATTON 


‘ fé , 
( ( 
ng nto greater detal 0 
S t these iterials t ma 
re cle ? define the 
‘ i ! t ght” pol 
thylene can be polymerized 
is nditions of time 
t nigh pressure ind cat 
ntrat t yy é end pro 
ring range I iveragre 
eight tro the hundreds 
20 00 
pert = these« rious 
1 f n niy and grease 
als in the 0-1,.000 molec 
t ue t iX-l1lKeé« ma 
the 4.000 molecular weight 
sot é . substances ! 
ure it plasti Ke 
thy LO.000 and ip sn 
ure 
ftenil temperatures (as 
the transparent point) 
deg ( for 1 un 
eight iy ¢ 110 aeg ( 
, ¢ >) (nt) na higher 
es it 1 deg ( ncrease 
ve proceed up the molecu 
range rol 4 poses at 


strengt! 


veight to ] x 10 
weight 
from 615 


olecular weight to 3,00 
I uare ne} it 3S.000 mo 
eignt Percent elongatiol 
er cent at 7,00 olecular 

625 re? cent if 38.000 

elght 
ttieness i neasured bb 

ASTM Method D-746-414, 

per cent of tne 7,000 

eight Sampies not break 
nus 16 deg c; (3 deg. kK) 
ent of tne YOO0 molecular 
nples not breaking at minus 

(minus 130 deg. F.) 
Tieness ndewrn f i) perce! t 
t minus 16 deg. C. for the 

liar welgnt! terial vnile 
it e figure for comparisor 
ther lecular weight ind 

itive thick ections. cal 
nsposed direct to indicate 
ratner ick I t, it 
res T thir itings ’ 
tu t I films t paper 
tand nsicerable mechar 
it su eT temperatures 
ther useful properties, suc! 
il resistance, moisture-vapor 
! resistance flexibility 
electric properties | 
l¢ eT re it é 
‘ T ] il ‘ gynts 
2 ¢ ? certain ranges 
) ‘ rite } ned 


r rbitrar Ire 
ent isto ? i moteculal 
eights. in the (On d-down range 

\ the 24.000-and-uy gl ind 
t! ‘ ‘ eel re re lit called 
edu 
i fie t { t nar? soTteNnINA 
range i! ‘ t\ { the | 
moteculal els t 1) vet ene re ! 
nave de their use n potting « 
pounds ! dvantageous At el 
ited te perature ind with relat ‘ 
3 { re ire the re ? eat the 
ide to flow into and around compact 
ntrie te elect rica issemblr ind 
nang Potentia ( for Ise ! 
elect? vatt our meter ire val 

il rotected in ft nanne! lhe 
combination coating-impregnant wit! 
stands a 15 kilovolt breakdown { 
ipre ind continuous aging over te 
perature ‘ cles fron minus lO deg 
C to 100 deg. C. Without further 
eiaboratior iftic t te 3A that the 
Sit cit ind effierc 1 ti type I 
ip} cal ! SI liad ivyes to the 
plastic enpineel i ae range 1 re 
ited | cat ! I ndustr 

Just e-vently ne company develop 
ed a manua perated de ce 
I ! il ed oT to il niect ' 
mold t force n tey molecular 
welgt polvethvlene into it hus. a 
eheck on fil ! is We is dimenslor 
of a new mold can be made without 
having to set it up and make a test 
rut 
| lecular veight Deo vethy 
em is Well as the higher ones, have 
i igt leyree f chemica inertness 
In fact, it is difficult to find materia 
hich ‘ idhere ti ther Chis 
propert contributing to i me 
ra A bhe ‘ meaning the opp 
te I adhesive” Low molec ilar 
eignt reo et! ene coatings on paper 
ind cloul re effective nteriavers 1! 
adhesive tape and slabs of rubber 
compounds t prevent adhesion I 
Success ‘ Ver tT the products t 
ved 

ne SU tiled inne qualitie 
I ecu ? eignt eth ere re 
Sil } e led te nvest it n of thei? 
IS¢ t ma percenta T ther pias 
ti endering molding ind extru 
S101 pound is ibricants and 

d-release agent Possibly specific 
examples of such use w he available 
ife? ’ 
resins Nas naturally ied t muct rk 
on their use as coatings for chemica 
ind processi! equipment. However 
the fact that these materials ire 
essentiall soluble onl n hot s 














el ha ecessitated their applica 
t etal equipment by such 
et! ! a flame pra ng Ir this 
nethod the maternal apphed i 
cit red form, Sily ilar to the tech 
ie used for spraying powdered 
et recent results indicate the 
eitings point of the ower mole 
f t (12,000) polyethylene 
tates tne flu ne of the 
der on the metal irface to give 
tinuou iting 
doubted tl greatest nele 
eld of applications r the k mole 
ilar eight polyethylene resins at 
ent s in the packagi: industr' 
pa food ma percentage 
t » per cent) added to paraffir 
ised in coating paper for bread 
rappers produce the following de- 
red re iits 
Lt penetratior nto the base 
paper, nence preater coveraye 
per pound of coating; 
Increased strength of the heat 


ealed bonds that keep the wray 


per in place 


Better gloss, hence better sales 
ippe il 

1. Improved low temperature flexi 
bility which gives resistance to 


flaking in cold weather; 

Resistance to rub-off both in bak 
eries and stores, and in the hands 
of the 


CONTROVER 


The feed screw, the very heart of 
the extruder, is perhaps 
troversially discussed and, often with 
good results, applied. There 
varieties of feed screw 


most con- 


equally 
are many 
designs. Two of the most universally 
applied types are the torpedo and the 
full-flighted as shown in figure 1 

The torpedo type screw is so 
named because of the torpedo-like 
extension at the extrusion end, con- 
sisting of a section having an outside 
diameter as large or larger than the 
root diameter and a length 
diameter of the 
screw. It may have a smooth surface 
provided with special flights 
either cylindrical or tapered 
or a combination of both. The tor 
integral part of the 
shears the relatively 


several 
times the outside 
or be 


and be 


pedo, being an 
crew, rolls ol 
plastic compound be 


surface of the 


thin layer of 
rotating 
torpedo and the stationary surface of 
the cylinder wall, thus not only an 
excellent and final mechanical mixing 


tween the 


s achieved but also a more uniforn 
efficiently conducted heat 
distribution, as well as a 
and desirable but still controllable 
frictional heat. This condition is to 
varying the 


and more 
moderate 


a degree influenced by 


6. Improved moisture-vapor trans 


missior resistance after the 
wrapper 1s folded, necessary 
wrapping the loaf. 


Less tenden ot 


course, I! 
coated papel 
stick togethe 


sneets or rolis to 


after coating and pnmor to wral 
ping around the bread, this pre 
perty of low ol€ ar weight 
polvethviene resins Is particulal 
desirable ii irm weatner. 


All these foregoing advantages are 


addition 
parafhi 


obtained n 
qualities of 
led to its 

There is some 


to the 
“aN hich have 
years. evidence that 
-transmission resist 


vethvlene-fortified wax 


moisture Vapor 
ance of the pol 
is dependent upor ethods of con 
pounding and coating 
to be considered is that the additior 
of low molecular weight polvethvlene 


causes a substantia 


ia 


resin obviously 


increase in the viscosity of the molte1 
paraffin wax, 
tates higher application temperatures 
ind other relatively minor modifica 
tions of the paper waxing process, 
In addition to bread, bakery pré 
ducts of a greas) 
fully packaged in such coated papers 
Low molecular weight polyethylene 


which in turn, necessi- 


nature are success 


resins are also used without wax dilu- 
tion particularly for more rigid pack 
aging requirements 


such as encounte!? 


DasIC 


widespread use over the 


Another factor 





ed with frozen foods. The low t 
perature flexibility and moistu 
Vapor-transmIssior resistance 
especially advantageous. This lat 
property aids in preventing “fre 
irn” of refrigerator mea 
It will undoubtedly be of inte 


to the plastic industry to learn t 
techniques evolved in screw extrus 
f plastics have been of value in ut 
ing plastic extruders to feed molt 
\Weé ight 
resins to various types of coaters 
While the number of fields in wl 
polyethy ‘ 
resins are used at present Is 


polyethyl 


oM molecular 


ow molecular weight 
numerous, they at least involve su 
cient volume to aid in bringing pr 
on these which, 
turn, may open up new avenues in 

strictly plastics field. Specialty fie 
are also stimulating work on var 


modifications of polvethvlene sucl 


materials down 


pvrolvzed, oxidized, hydrogenated, 
halogenated materials, as. well 
copolymers if ethylene with 
acetate, acrylates, and carbon n 
xide. 

All in all, it is believed the 
moleculat velgnt aterials wil 
tract attention t plastics uses whe 
the ultimate physical properties 
tainable with higher molecular we 
polvethy lene re ns is secondary 
ease of handling and fabrication 
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By HANS E. BUECKEN 


National Rubber Machine ry Co, 


temperature of either surface. The 
torpedo also serves as an accumulator, 
permitting a more uniform cross-sec 
tional distribution, thus 
eliminating or reducing pulsations at 
the die. Most operators feel that 
without this torpedo such compounds 
as cellulose butyrate, ethyl 
cellulose, polystyrene, saran and ny 
lon (if one terms the “metering” 
section of a nylon screw a torpedo) 


pressure 


acetate, 


cannot be extruded successfully i.e. at 
least not 
torpedo type 
ferred for the extrusion of poly 
ethylene because of the closer tole) 
ances obtained with it, although lowe) 
production rates may then be realized 

A full flighted screw has no ton 
pedo and the flights run to the end 
of the screw which may have a blunt 
or a pointed tip. 

The flight section of the full-flight 
ed, as well as of the torpedo type 
screw, can have either constant o 
variable pitch flights, a constant o 
variable root diameter or both of 
these variations; it can be single o) 
double flighted, or single into double 
or vice versa. The double and the 
single into double flighted screw is 
frequently blamed as the cause for 


with close tolerances. The 


screw 1s sometimes pre 


pulsations, appearing at large int 
vals, because it is claimed that 
separate and independent cham 
formed by the double flight does 
deliver the compound at equal sper 
If the compound is not being eve 
divided at the start of the do 
flight, uniform delivery cannot be 
pected; but, this can only occu 
the screw is not completely filled 
the compound is not under un 
the start of the dé 
not unifo 


pressure at 
flight, oO}! if the screw 1 
machined. 

A full flighted screw is gener 
recommended to be used for the 
trusion of polyvinyl! chloride and | 
ethylene, particularly in cove 

A full flig! 
screw will also perform satisfact 
with some of the harder plastics 
tubing die o1 


hose, cable and wire. 


used with a large 


other arrangement which gives 
effect of a torpedo 
Unfortunately in many insta 


the design of a screw is governe: 
the type of 
by the cost restricting the ty; 


equipment, to machine a screw. 


equipment available 


urally, a constant pitch and cor 


root diameter screw is very s 


and can be machined at a com} 
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w cost. Most extruders real 


d appreciate that the perforn 


e. the extrusion quality and 
y of an extruder, depends o 

per design of the flight sectior 
feed screw which is a direct 
n of the type and condition 


compound. 
volumetric compression, wh cl 
ratio of the volume betwee 
ghts around the screw at the 
and at the end of the flighted 

is very important. 


high as & 


pression ratios as 


applied. Higt 


io screws may becom 


are frequently 
¢ 
sectional or loca 
which is a fune 
conducted and 
occur in the 
independent ex 


balance i.e. 


of compression, 
mal heat, may 
ts thus forming 
stages causing pulsations o1 
extruded profile. 
rusion of a powdered 
high compression ratio 
of particular advantage be 
considering the high differer 
the heat conductivity of a con 
n powdered form versus that 
densified 
1 as high as 10 or 15:1, 
d be naturally desirable to densi 
powdered compound as highly 
qu ckly as possible by the 
but without 


compound in a form, 


it 


ay be 


plugging the 
and becoming “out of balance 
frictional heat is a 


tion of pressure, 


uc h as 
it becomes also a 
mn of the compression and mus 


eglected. 
¢ crew temperature depends or 
ympound and the extrusion ap 
controlled. 
ire drilled through the 
end to end, for heating 
ng. Other only 
drilled, either up to 
ghtly past the feed opening of 
extruder cylinder. This is to cool 
through the feed 
to let the rest of the screw, in 
ilar the torpedo, be heated by 
pound and the cylinder. The 
nethod is especially important 
extruding rigid compounds witl 
pedo type screw because cooling 
he torpedo would form a_ hard 
iround it, while cooling of the 
section is desirable to maintair 
mum production. Another reason 
kee ping the feed 
cool is to filter air or othe) 
that may form unde 
heat, through the cold 
ind and vent through the feed 
g of the cylinder. Actually the 
method of controlling the screw 
ature is by the use of the dual 
ed type which has an indepen- 
reulation for the flight sectior 
e torpedo and is described it 
detail in the Dow Chemical 
’s Patent No. 2,449,355. 
extruders prefer to work with 
al” screw e. with a 


tion and must be 
screws 
fron 
screws are 


lly centel 


screw section 


section of a 


e Pases 


ire and 


I screw 


s neithe) heated nor cooled 
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The “ne tral” s« Ss used in the ex 
trusion of nvlor 
I he effic ency ol a feed SCcTeW fo 


thermoplastic compounds 


low. Although some installations op 


erate at a screw efficiency of 40% 


s unusually 


and, maybe 60%, a good average 
cfl ciency is 10 t 
The volumetri efficiency ind th 


quality of the extruded product are 


greatly influenced by the “mechan 
cal” efficiency of the screw, which is 
: between 


the outside diameter of the screw and 

nde and shape 
f the fillet in front and rear of the 
ght and the condition, i.e. the sharp 
edges maintained 


bore, the size 


ness of the flight 
at the outside diameter of the 
This is of special when ex 
truding compounds that become very 


fluid when 


screw 


mportance 


heated at plasticizing ten 
perature, such as Saran and nylon 

volumetric 
efficiency are a direct 


Close tolerances, hig! 


cal d mec han cal 


function of the quality of the screw, 
the material it is made of and the 
procedure emp oved t build the 


screw, ij addit Oo? to the proper de 
sig 

Most extruderers are of the opinior 
that the reneral specifications of a 


standard feed screw, expected to give 


good service for a reasonable length 
should call for a steel alloy 
‘orging, heat treated to a machinable 
plated; the 
hard 
ened to approximately 
50 55 Rockwell “CC”, or covered with 
Stoody No. 6, 


eriais Stee 


hardness and chrome 


ght land should be surface 
hardness of 


r similar ma 
alloy screws, for the 
extrusion of nylon, have the flight 
lands covered with bronze 


AMPCO-Trode 10 and 10 “AC” 


which are 


such as 
Elee 
trodes recommended for 
over-laying bearing and wear-corro 


+ 


sion resistant surfaces for those ap 


plications not requiring higher hard 
ness values 

However, feed screws for the ex 
trusion of Saran are an exception to 
preferably of 
heat 


hardness of 


this as they are mad 
Z-Nickel which can 


treated to a Brinnel 


only be 


25 350: and, the flight lands can 
only be hard surfaced to a Brinnel 


hardness 
working alloy con 
taining nickel. 
As annealed, it has a tensile strength 
of 90 120,000 p.s.i. and a_ Brinnel 


of approximately 425 by cold 
Z-Nickel is an 


approximately 98% 


hardness of 150 225 When heat 
treated, it has a tensile strength of 
160 180,000 p.s and a Brinnel hard 
ness of 300 350 


The application of Stellite or sim 


lar materials to Saran screws is for 
mauy reasons not recommendable 
Stellite s a cast non-ferrous metal 
consisting of approximately 12. to 
17% tungsten; 30 to 350 chromium; 
25 to 2.27% carbon and the balance 


principally cobalt; it has a Brinnel 
approximately 600. 


extremely 


hardness of 


The thir avers of these 


hard metals, having practically no 
elasticity, must crack when the con 
paratively elastic Z-Nickel twists even 
operating load, 


compound 


unde? ts normal 


creating crevices for the 
to hang up and to decompose. Al 
though they are only minute particles, 
cause serious damage to the 
product. In addition, the fusion of 


the two metals leads to an inevitable 


they car 


but sufficient porosity to permit en 


gases that become 


tering of corrosive 


free at extrusion temperatures caus 


corrosion — sufficiently 


ng gradual 


St us to weaken the fusion to such 
al extent that plece of the hard 
ta nay break off the Z-Nickel 


screw during operations. 


these condi 


The possibility that 


oecur on a. steel alloy ol 


tions 
stninless steel screw is more remot 
since neither one is likely to twist 
sufficiently under normal operating 
load to crack the hard metal. The 
ine of fusion Is covered on a stee] 


alloy screw by the chrome plating 
which is not the case of a stainless 
steel screw; although, a stainless ste« 
crew may not be subjected to con 
extremely high 


Some stainless steels have 


pounds ot corrosive 
nature. 
welding qualities and hard sur 


applied 


pool 
facing material cannot be 

Another type of 
s the nitriding 
be nitrided are 


to ammonia gas, Which at 950 deg. | 


hardening 
process Articles to 
exposed for 18 hou 


surtace 


decomposes into nitrogen and hydro 


ge} The nitrogen combines” witl 


ra 


ron ind 


‘ ; 


alloving elements o forn 


nitrides which are na fine state of 


dispersion in the surface to a depts 
of .010" to .050°, and impart 
hardness to the 
1100 


treating must be 


extreme 
surface of the steel 

Brinnel All heat 
before nit 


of TOO to 
done 
riding 

If maximum surface hardness is ex 
pected, special alloy steel containing 


such elements as aluminum, mols 
bdenum, manranese, chromium, van 
adium, titanium and tungsten to forn 
extreme hardness on the 
surface are requll d. These alloy 


available un 


nitrides of 
steels are commercially 
der the trade name of Nitralloy 
Stainless Steel Types 329, 416 and 
420) are 


screw 


recommendable for certain 
applications and are suitable 
for nitriding. Stainless 
329 with 27.5% 
resistant 


steel 





type 
chromium is 
than the 20% 
Stainless type 
416- has non-galling and non-seizing 
properties: it 


more 
COrTroOsIoO! 
chromium iron. steel 
corros on resistant to 
water and some chemicals, and is 
difficult to weld or braze. Stainless 
steel type 420° is corrosion-resistant 
to water and some chemicals and is 
never used annealed. 

Inasmuch as the alloy should be 
treated before being  nitrided, 
the proper tensile strength for the 
obtained in addition to 
hardness. The 


thin and 


Th irtee? 


heat 


core can be 


an extreme urtace 


nitrided case is relatively 








i i irane ed t - id 
hat of the core. If proper 
] king ed a“ 
, f [ 1 aed irtaces 
due ga ng, na Dee ‘ 
ad | f } j type 
a cre etol cise sed 
LINERS 
d } de \ ide 
‘ pla ( pound regard 
e are p ded tn specia 
i. id ea and ¢ ( 
However, although the 
be read f ed, it ist 
» | ecured agai tath i 
ind ! idina t At tl 
‘ t ist be pe ted 
| d ‘ tract independently to 
pre ha fu tress vithout 
direct cor ict tn tne « 
der in order to mainta ts efficient 
t i i or rh atte cond 
particularily pre iient d ne 


ds. The bore of almost all liners 
ed for the extrusion of thermo 
plastic compounds is smooth and ey 
emely well polished Although thers 
‘ nstallations apply ng grooved 
net these grooves may vary in 


e and cross-sectional shape They 
i\ ” longitudinal or helical and 
ay run the full length of the line 
it full depth or be of tapering depth 
and of partial liner length. Grooves 
ire only of value where they further 
the transfer of all the parts of the 
compound through the extruder and 
not cause some parts to remain I! 
the extruder to be exposed too long 
the heat and decompose 
In general, Xaloy 306 liners work 
quite atisfactorily in 
cally and oil heated extruders. <A 
ft or heat treated steel liner with 


direct elec 


chrome plated bore is regarded to 
nferior and should not be 
used in a production machine. Even 


the best chrome plating is not pe) 
re t inder the severe service t S 
exp ed to 
i ‘ teel, corro esistant 
t i certain extent generally 
% ended as a me ateria 
’ duction machine Although it 
paratively soft, t has good 
" tant qualitie Stainless 
( t i be nitrided and a hard 
ind bstantially nproved wea 
" irface may be »btained. 
H r, nitriding does not improve 
} n resistances oanyv exter 
Tr} ‘ is ong is chrome plat ny 
na t be applied, it bette IS¢ 
N i “f t spec il ste illoy re 
ded f nitriding which 1 
‘ fat tr ited te obta i tubs ta 
! ‘ strengtt! \ ! i! eN 
t ‘ hard and ven ‘ int su 
face Sucl iiners, evel vithout 
plating vould be applicable 
r the extrusion of polyethylene and 
both 1 corrosive compounds 
However, it is claimed that the su 
wt f nitrided liners have becor 
, a 


ypradual y annea ad D ne tre é 

expo urs T¢ r yne ePxtrusior ‘ t 

eratures ich as are used with ny 
Many liners used for the extrus 


{ seamless steel tubing prov ded A 
a centrifugal cast-in Xaloy 306 lining 
approximatel\ U6HU thick, hav ya 
Rockwel _— 


are honed to an extrer ely sn 


nardne 


finish Xa (ie nas inusua ‘ 
osion resista qualities and has \ 
cellent wea resistant properties Phe 
chemical compositior f Xaloy 30 
Ro) OMmicke 58° cobalt: So chrome 
t n bade! } silico 

« boror 

ko tne eX ] Saral i 
from the standp t catalyti t 
actior Z-Nicke s tne recommended 
ner material Although having 
Brinne hardness of 325 350, its ‘ 
sistance to wear is low. Furthermore, 
althoug! tne Scre ay be shignti: 
harder, galling of ner and screw is 
eventually nevitable f their respec 
ve surfaces should come I d rect 


contact under pressure, as both parts 
ure of Z-Nicke Not only is the 
nitial cost of a Z-Nickel liner hig! 


but its frequent replacement does not 
make it appear to be an economica 
liner as far as the liner cost is cor 
cerned 

The initial cost of Hastelloy “B” 
liners is still higher than Z-Nickel 


resistance and Ca 

Haste 
Saran are well vithir 
limits; the Brinnel 


210 235 


but the COrrosiol 


lloy “B” to 
acceptabl 


talytic reaction of 


hardness is ap 
annealed and 


The re fore be 


proximately 
100 475 heat treated. 
cause in the heat treated conditior 
the wear resistance and the resistance 


to galling has been considerably it 
crea ed, it s quite ar mproveme 
over the Z-Nickel 

Hastelloy — sat ckel, moly 


bdenum, iron alloy containing small 
portions of carbides and s used fo 
wear resistance and resistance 
galling and seizing. Particularly wel 
suited for equ pment hand|l ng “ho 


ny hydroct ori AC _ : nd ** wet hy 


drochlori acid ras,” t nas hig 
corrosior stance hvdrochlo1 
acid solutions of al ( centrations 
and at a temperature p to tl 
boiling point 

For the extrusi f Sara 

or and othe ct pound that bec« 
ery fluid when heated at plasti ng 
temperatures, it 1s pe itive that the 
clearance betwee the outside d 
imete of the Screw ind» the ! 
bore be kept ata 

The Xaloy 06 line having the 
east wear, therefore, should be the 
ost suitable ne Howeve he | i 
ning being practicall non-elas 
could crack or craze in multiple long 


tudinal hairfine crack stressed be 


vond its elastic t when accidenta 


ol other inusua forces, neluding 
thermal forces due rapid heating 
ind COOLINE, Cause the bast ne 
ind evlinde t expand bevond the 





elastic t This condition 


irse s de é il becauss 
pa t the « pound that may 
the cracks can dec pose and 
‘ e loose. Therefore, a cracked 
ist be epla ada ce 


CYLINDERS 


Chern oplast extruder cyiind 
are heated by circulating stean 

by electricity. Steam heating 
the oldest and ost reliable, pri 
ng it is available and temperat 


are within a practical steam pres 


ange. Oil heating is not so old 
sa reliable and recon mended ut 
temperatures of 600 deg. F It 
Iter erroneous egarded as 

ficient and t Ss for many obi 


reasons definitely out of questior 


extremely high temperatures. | 
cal heating is as old as oil heat 
t has become o1 recently very | 
lial becau ‘ | newe con pound 
compounds ow available’ in 
abundance re« ng higher extrus 


temperatures nd because more 


perience has been gained in the 


trusior of the oplastic con pou! 
In order to btain a close tolera 
xtrusion, it is necessary that 


operating heat and temperatures 
the extruder be in complete bala 
Therefore if during extrusion 

frictional heat is created than car 
absorbed by the 
raising its plasticizing temperat 
above norma a direct 
heated extrude cannot be app 
without obtaining a pulsating ext 


compound wit} 


electri 


sion unless a means to remove 
excess heat is pro. ded 

Heat always flows from the |} 
o the low te 
perature regior Therefore if 
compound in the cylinder’ beco 
overheated, the cylinder wall, in o 
to absorb the excess heat of the « 


temperature region t 


pound, must be cooler 
The heater cont 
reaction of the pyrometer of 
temperature control shuts off the 
ent supply tf the heater but N 
the HEAT of the heater, and be 
the nertia and the higher t 


f 
erature of tl heater, the port 
heat which is t radiated int 
s aDS« rbed ny the cooler 

a va ! mre entineg the evr 
¢ the ( wound fron dis 
ng inless tl der wal : 
Cle tly ‘ ed l} eTore ! 
past ned, acketed r cored 
ae valis Nave ne ! Dl vided 
cireculatior fa ng mediur 

Ss low pressure stea vate) 
pressed air, and even cooled 
been suggested l such 

ents car nara De ClASS ed is 
p erie _ besides the elect 
heating installa eal t 
con pressed i ( nnections 
alves and possible controls on 
an oil cooling ur ist be pn 
vhic ire costly to install and 
economical to operate 








that the laws of physics apply 











? . » , 4 =. d d A 4 4 
: ol I size of the extrude z > oer ) ae y } 
ex is capac ty expected — < KY AY AY AY < nN A ' ya A= , . . 
btained f t. The BTI S —=> =P 
t \ .\ \4 \ .\ et 4 . 
t t i pound r tne \ \ | 
I b \ \ yA 
==: —-s 
pp ind at i « ill t if i => ~* » ¥ x +a ,* » EE 
+ homed A 7 a 4 Z ‘ P 2 , 
differe i n one ho d h ee 5 aaa zs Be: Fae _y ‘ 
T i Spec the neat the — «+ +—< 4 ; a ae Lut 
qd and does not ary \ 
tn r make of an extrude TORPEDO TYPE SCREW 
| 0 ( é u 
it required to plasticize the 
qa ca be ntroduced by col 
ind tl igh friction If a 
i ne cVvi nde) Val Ss 
i qu red a ount i BTI 
wound f ¢o p ind per hou ‘= 
duction, then outside of the i | 
atul differential, the rate of t ae ek oe _/ Ly, — a) = 
: , - 4 4 ~ Fre 7 a ae —) 
ction depends entirely on th , FE fp ELE FLERE FTE Fe 
a SNS LE LE EE LE EE LE a a i i a ee ie el a i es es el es i a a \ a a 
conductivity’ of the con 
ind does not vary with tl 


FULL FLIGHTED SCREW 


hte . . - ; —e +s j 1. , 
t area required + 3! > — ee d ue 
: ys oe 





nal heat s converted hors , a. MEA AAAS A ' fg" 1 a ae wibotst 
: nal ee a as ss t , i Xs ‘ . \ \ \ 7 . * 
‘ lired ) plastlicize ig el ; ‘ i i il , , i : 2 
‘ pound. It creates ad se ™ wr : Ly 
thrust and torque on the Typical torpedo type feed screw - single into 
vhich must be considered double - flighted section. 
selecting tne Size of thrust - 2) 2 ~ 
Yr, gear insmission and. the > ; 3 * : aif ; fe - 
; x * ’ “ ‘ " ee . 
a AN LL 
neat Ss produced by a! | i “ : aie 
source affected by the effi $j 3! 
tors of the gear transmissio Typical! full double flighted feed screw. 
Irive motor; expensive equip 
vith rotating parts requires R “a ns " 
nt service and maintenance, and ee ee ee " 4 “4 
: am i, 
a m ilt heat to eecesn me yy eee ey it b ' ™ 4 
s further obvious that the ex <q 2 8 ‘iY \ i A__ 





} aT ~ b> > 1» 
s not a “perpetual mobile _ s 


re a certain amount of work 


be done to a quantity of ma 
. . . - ‘ = v f—~e 
I i spec fied time, W hateve is Gere « as x - . 9 
ount, quantity and. time t ny t F. {- > } 
“Ti. . . - ae + nae . ~* . ~* ae ~ 1% ; ; ' 
the same for any typ and > » wy a , é _ 8 bw 


ike of extruder. But, t must 
embered that even so work, Typical single flighted Nylon feed screw with 


ty and time does not chang "metering" section. 


tr 


e Same operation; the work 


product of conducted heat and of vhich had be , ed, was an adop chined the sa diamete as the 
power partially converted int tion from the Rubber Tuber and mad screw 
na heat and partially nto the application of a funnel, agitator For the feeding of strips and 
t move the material. This = stuffs _ essential for granule and “chunky” materials with large bulk 
that in order to do the same powdered feed, too difficult factors, the ectangula r side feed 
the same time, the size of tl ~ Soon it was recognized that a re opening is st preferred. Instead of 
bearing, gear transmission and tangular feed opening located in th indercutting the evlinder. the screw 
tor varies with the length, as center of the evlinder above the screw s undercut for strip feeding 
he size of the cylinder. In other vith two tape red sides blending tan The feed section must always be 
an extruder with an extremely gentially into the evlinder bore would cored or jacketed for the circulatio: 
nder would require a much function as well or bette If the neck f a cooling or heating medium. For 
thrust bearing, gear trans f the opening is kept short, taper nost compounds, a cold feed sect 
and drive motor than an ex ng of the walls is n required. This s required but occasionally heating 
vith a rather long cylinder to hape of feed opening atill requires s preferred. In any case, the con 
same amount of work. "7 ic} hand finishing to be properly pound must be prevented fron re 
rst plastics extruders were prepared for chrome plating and to coming soft and agglomerating in the 
i with rectangular, sharply fit the line pening, and is still not feed opening 
side feed openings one sid perfect for the application of auxil The number of heating zones, their 
would blend tangentially  iary feeding equipment. These diffi- length and their respective tempera 
nder bore under the screw. culties were finally eliminated with tures are also points of strong cor 
pe f th type of opening, the adopt or f the ind type feed troversial opinior The rate vitt 
e exception of the undercut pening whic! traight bore ma vhich a compound can absorb he 
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‘ ne “ ct 
ind t é perature dif 
D f pe a at 
id ent cle | the 
{ t i t tne Pa 
| dillerentia 
ducted heat ‘ 
) re ) l 
\\ | | ‘ 
d : ISeS a 
‘ ale ipbjected tf tne 
cle pe in’ the 
litferentia d t lent 
he ibsorption de 
It -— 2 ee rica 
i sint : mars 
i at f hy rptio! 
perat differentia 
tained and the nade 
lua b creased ! t 
| t i he temperature the 
1 iner r) e 
tie the <« nae va 
id ! ted ‘ 
nut ne ‘ » ind ! d rec 
ct ild scorch and, 
the com] e} n ng, 
‘ ced neat ‘ bsorbe 
) nad int reacnet 
‘ iM tur’ a the ‘ nae 
‘ d decomposed 
} int of heat required to he 
wv | ‘ lal tits ot i ct rta col 
nd t , pecifed temperature 1 
extruder is a direct function of its 
pecific heat and the change in ten p 
ature desired It is reduced grad 
and theoretically to ero in the 
e proportion as the temperature 
the compound nereased as t 
ng through the cylinder unt 
reache ts final plasticizing temp 
ture Therefore, because the temp 
iture differential can be reduced, 
e cylinder temperature can be re 
ced proportionally toward the ex 


end of 


the 


i e same for all ones 
er te the ime reason as 
rous t KOC] a cool feed 
the feed screw, it ay als« 
ed to keep the zone adjacent to 


7 


derably 


‘ 


evlinder or, 


cool 
Fect 
ree 

feed 


it 


te 


be 
cliolr 
de 
the 
“hese 


be 


* 


ating 


least, 


How 


it rye i ‘ at | 

l idia s ‘ i v 

idina Therefore s the 

irge exposed surfaces at the d 
end and ne a it a ct a 

more eat De é nese 
OSSE ne ce sé ! I 
ong at t i ! ict 
tre é nea ¢ na end 
to re otter and ce the tem] 
erature t st t t 1 
call fo rhe it «<i> I tre the 
appear erneated \ ong as tl 
nstrument indicat de dt 
erature t ict 
neat inp 
Heat w also fl from a heating 
one of higne te pe iture t id 
jacel neating one i ve te 1) 
‘ iture Be LuS¢é ! nis equ i’ 
pul s€ i De exper a tha 

ery ‘ Zz ( vith i 

mited neate capacity ! produce 
an effective te perat ( itior 
the cviinae i \lth yh b obs 

itior ne < tru ents 

arrow hea one appear effe 
tive as tne nstrument at the nig 
temperature one nay ca constant 
for heat, while “trving” to indicate a 
temperature that can or De reache * 
after sufficient heat has bee supplied 
by the hig! temperature zone, the 
narrow heat zone is forced to supply 
the adiacent low temperature zone 
with heat, keeping the latter contro 
instrument “off.” 

Separatior . a narrow zones 
either in space or by insulation is 
possible but not a great advantage 
because the heavy cylinder wall is of 
little interference to the flow of heat 
across the comparatively short dis 
tance of the narrow zones 

In conclusion, the author wishes to 


stress again the fact most 


that of the 
discussed 


“controversial 


4y 


" ) 
chemica 


points are 


1» pco Trode 10 and 10 


The 


(1) 
Rle ctrode Ss. 


apprortn ate 


composition is YO% copper, S-3 4% 
aluminum and 1-1 4% tron. When the 
base metal is steel, the mechanical 
properties are 91,000 piste tensile 
stre nati , 48,000 prsa vield strenati 
120 Brinnel hardne SO000 } 


elastic limit and con pre tions 120.00 
p.s8.t. ultimate con 


hardne of othe)? 





Since 1939 — VIBRA-VEYOR 


Now we offer in addition for drying and preheating plastic powder for injection, 


1 


kor 


and 


lbs 


Manufactured by 


THE MISKELLA I 


TUMBLE-VEYOR 


4 ¢ 


per hour 


HOT-AIR-VEYOR 
For 8 oz. 
30 Ibs. per hour 
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FOUR NEW MODELS: 


3 SPIRA-VEYOR 


For 16 oz. 
00 Ibs. per h 


- Red COMPANY 


- over 


I 4 


4 ROTO-VEYOR 
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extrusion and compression 


MAIN OFFICE 7302 GRAND AVE., CLEVELAND 4, OHIO 




















FIELD MOLDING PROBLEMS 


ding proble $ i De x 
t irise vitn the ntroduc 
plastic products, new dies and 
iterials Rapid advance 

: aterials, methods and ma 
the ist Nve years have nace 

rt pe i ons ¢ nside rad \ eas 

ePVe the consuming pub 

‘ sp ) ( mpetit ) na 
st ed invel rs and anu 

S tt the ade re t p! auc 
ind complicated articles 
! duc has consequently 
d ¢ ind different olding 
N hict most cases ire 

e sé is and costly thar il 

e wa betore ne The 

Set is ind OSTILN beca ist 
ohe tial nvestment ! 

ad achines and the actua a 
nd ibor cost vher tnese 
d ve complicated parts 

SK pped. Treatment of tl 
atl ! d to ne T eld ol 

iiding Althoug! othe 

f plastics molding and forn 
prese! heid pr Dlems ! 


molding of thermoplastics ha 


d so rapidly in the past f 

ha probler s concerning Ul 

f the plastics business will b 
general nterest 

lding problem exists wher 
ses occur. These may be loss« 


ed parts because ot 
duction time o1 


reated DY Improper enginee}! 


i quotation. No matter what 
Sis . a manufacturer must 
‘ it a pront n order to stay 
siness Although the problen 
stem directly from molding 
ques, it must be eliminated. 
non molding troubles which 
ur (1) short or incomplet: 
(2) parts reje ected because of 


and interior marks, (3) crack 


broke parts caused by stick 
1) mperfections and cracks 
g up after storage or use pe. 
d (5) lost prpduction because 
per or errat evele. 
e t ibles are generally caused 
rop n old ng condit ons, pool 
rned dies, the use of materials 
thar hose for which the die 
lesigned, the use of scrap o 
aterial, using the molding ma 
veyond its capacity, or the u 
ling machines in poor mechar 


nditior These causes eithe 
! combination are some 
ficient to create unnecessa 
parts, production time ma 
ind t itelv, di it’s an 
i i ccu ence Vvne I 
bs can be run under exuct 


By C. J. SNYDER 


k ’ ] 
he same ding condit s. These 
conditions ‘ e same die ofter 
cnang a Sstica t it ol 
ne sa »y i the it espec 
ALL\ [a ppreciable tft e nas ipsed 
hetweer | ‘ , duct .s runs Ir 
ict change fa spheric condi 
tions rte LUs¢ i eries ot 
ldings t g i \ I example 
water nly used for cooling dies 
s mucl di taken directly 
from supp ; in spring, fall, and 
Vinte na t s Su mer Such 
ditferences ! ite temperature 
adie te perature vhicl must be 
‘ pensated f by changing ome 
1 tne indara ding conditions 
t ss ple as closing a wate 
alive t i\ n that a complete 
chang ! ding temperatures and 
( cles is ey Tected 
Cylinder temp tures are probably 
ne mos p { t tact In prope? 
cviinder te perat es result in eithe 
nsuff X¢ t iterial soft 
ening This ‘ ates errat« 


conside} is Dee give » ma 
erial sof ng point, heat distortior 
temperat desig ind capacity ol 
die, and aterial handling capacity 
1 the ic! e ¢ nae? iv perature 
gradient through the « nder is also 


Important to the attainment of prope! 


olding. In most cases, the tempera 
ture of the mnt part of the cylinder 
should be higher than that of the 
eal lr Ss ¢ nstances t ha bee! 
found i in equal temperature 
front and rea) s best. However, it 
S generally poor practice to have the 
temperature of the rear higher than 


that of the front. Practices of 


nature are pre valent inn 


this 
any molding 


shops and nave 


Injection and clamping pressures 
are important items to consider. In 
sufficient njectlor pressure causes 
short shots and excessive it ection 
pressure prod ices flash, die st cking, 


parts, and cracked pieces 


ping pressure give 
flashed pieces and cocked dies, while 
excessive amping pressure puts ur 
due stra ! tne chine ind dir 


Cyele S 7. i determining 
the number and quality of parts pro 
duced pe Init time Plunger time 
dete mrynimmes the f i the piece and 

iterial packing ffectiveness. Cool 
ng time is a prime factor in deter 
mining quality, appearance, and di 
DD ( 


Die peratu the 
portant factors the degree of finisl 
the quality the the ad ensiona 
stab tv and the ( if stress 
and strau A cor aera ! or tine 
ob and the fa ! ed «dt 

nes vnetne i cold ! ha 
ind hall de a) intained 

rl portance of proper feed a 
’ I tne a gr conditions . ell 
explana \ A slight ind constal 
cusi re ect stroke 
eacl shot id iinta ! 
S iT j Te itior 

: ! ake gned di ike EXC 

scrap. Unbalanced dies are hare 
» 4 { | due to feed pressure 4d tT 
erences clamp gx pressure ind adie 
nea ( ! (lt t sprue ili 
runners d ! t SUpply ithic ent Teed 
apidly enough to f it the piec 
Gates can be too s i for tists 
to iidir i’ but ] n ost 4 i ts t! 
ire made too large. It is always good 
prac ce to stal out with the matiest 
Fate poss ble ind enlarge I necessal 
(,ates cat be pened, Dut t eX 
tremely difficult to « - the) y 
once they have beer ide too large 
Good ding practice today is based 
‘ tl princip tf restricted gating 
When the practice of restricted 
gating ised, the t designer and 
the rider ist not take this as the 
cue to educe tne quantity of teed 
to the gate The gate iv be made 
Ss il but there is ar i ifficient 
quant t\ t materia ted l orde t 
make a complete piece. It is not wi 
commor { T nd dies ! vhict the 
sprue and runners have beet ade 
small as to provide an insufficient rate 
of feed to ake tine piece before tr 
material sets after leaving the heat 
ng cylinde: The matter of sprue 
ind runner s t ( ipled \ th the S 
ot ne ‘ ised ! the rY ich re 
ery mportant and as in the Case { 
gating, it Is always advisable to make 
them as smal i possible Howeve 
t should also be recog: ed that there 
s nothing prevent iking the 
arge! vnenever ne plete parts a 
obtained du t sufficient feed 
\y ithe d desig factor s ft 
of pr ding sufficient draft the 
dit { enable tne pe! t t ‘ 
th ded part fron die easily 
Underdrafted dies ntinua give 
sticking problems and high produ 
osses. It is always good economy 
illow is ich draft ! 1 adie is p 
SiDls vit It nar gp the t 
design of th hed part. It 
Dette t nave t icn draft thar 
too ttle draft 

Se é f i il supolie 
ire Stant ene int ng the prob 

Ny ‘ 











‘ balanced dies Th molding problems ko quality p 
prevalent nasmuct i ducts, virgu aterial should always 
de are attempting to make be used. Howeve here are occasions 
i plete product rie not ! here quality Cal be somewhat sa¢ 
ime d f example, a box, lid, ficed in view of what seems t hye 
a ert lr} pose ( daefhinits economy In these cases t has beer 
‘ ‘ t he | pe ethod t feasible te eed back eground a 
iking such dies and should present terial. There is, however, always th 
‘ enge the tool designer as t possibility that bv doing so the mold 
" t f ich a id The mat er will rur nto problems of errati 
to be considered are those « molding conditions, contamination, 
‘ ea a ‘ elated vitl ne and materia! breakdown. This break 
, ble clamping irea f the a down is caused by chemical changes 
hire he pe f die heating and brought about by the application « 
ri be ised and, ‘ mpo heat and pressure the first time 
’ " the location f heating through Because of their organk 
{ ng channels, inlets, and out chemical nature, both unplasticized 
he dic One factor not ge and plasticized plastic molding pow 
a taker nt consideration ders change to a degree. In additi 
i e cavity die that thin se plasticized materials change more due 
ad require a uch die heat to the loss of plasticizer during t) 
ny cooling as do heavie ind molding operation 
hick ections. Another source of trouble car be 
finish of the die of ma traced directly to overloading mold 
tance not only because t ng machines. This done in tw 
eflected in the finish of the molded Ways (1) by attempting to mold 
but because good dis ni parts whose total weight, including 
note mproved moldabilitys sprue and runners, is greater tha 
ver possible, excluding insta the rated capacity of the machine and 
here a satin or dull finish is de (2) by building dies which have too 
the die should be polished as large an area for the press, thereby) 


] 


The 


grt as possible, preferably to a giving poor clamping first o 
rre fir h This method is pre these Is more erious nasmuch as 
erable to chrome’ plating because more attention is paid to the latte 
hrome plating may ntroduce add vhen a job is lined up 
na pore blen ! the forn ot ul Injection olding mac h The evlinde 
en plating, giving irregular thick are rated on the basis of celluloss 
‘ ‘ rh othe molded part Chipping ucetate Materials it} a specifi 
fT the chrome plating while gravity different f{ that of cellu 
‘ iv also occu It has generally lose acetate w accordingly change 
found insatisftactory to rt the machine cylinder weight capacity 
} e chipped plating without going That is, molding powders having a 
derable expense and trouble specific gravity lower than that of 
becoming ucee pted throughs ut cellulose acetate wil actually lowe 
ide that a high polish on stee the machine capacity in respect. to 
desirable than mirror surface the weight of material that can be 
btained by chrome plating Plast niected Material having a specific 
unt day, and particularly plasti gravity higher than that of cellulose 
a die ist be engineered and acetate \ according |\ “ise the 
‘ designed ipacity of the machine with respec 
) desigt } ild be rrelated with to the weight that can be oftened 
adit charucte ti of the tvp For exan ple an eignt unece nachine 
| t ding iteria to be rated on cellulose cetate with 
d. Th he oplasti riding pow ipproximate specific gravity of 1 
i dings characte ste The same achine ising poly tvre 
K each different fron tne vith a pecific gravit f LOD w ild 
the herefore dic must be de if rated iwcording§ t x tvrene 
take advantage { the best nave capacity of ¢ >» ouNCceSs, S 
Trt ‘ fa ding powde arly ising cellulose nitrate at a 
table for the applicatior pecific zg t f 1.42, the machin 
irt\ due consideration ha vould have i ited capacitv of 8.4 
, t thy ‘ nadit vhicl ince 
‘ head pur vil bye ibjected Mar \ (let i mre | ! 
re t behoove ! aer and act) and ‘ t re ited ca 
ifacture t conside the end pacity f th chit by issu ni 
ipplicat n before the di cle tha in ¢ ince niectior oldu 
ead hy ad ny ( rhe \ nat nachine ha i eignt ince capacit) 
duce 1“ probl but i egardl ! Vnat i i ised 
ensurably decrease olding According re ile ! aes | 
t () numerou CCASIOI t piece veigt yup eigit ince ina 
i rere found that die vere ade ther it i i i ! i polyvs 
ed t ise vrve vp f molding rene, with the r t that thev encour 
vale nly to have end use cor ter all manner of problems i the fom 
cle ake and the ime f anothe t hort Mots, shot vith surtact 
ate ' and internal marks, et Many mold 
The feeding back of s« ip, reground ers knowing do the ime thing and 
‘ ! i il alway ntroduce nvaniably end up trouble Here 





again, a consideration of the phy 
characte stics I the particular 1 
gr powde nict Ss selected 
prime m pe ine Bulk factor I 
le iis Should De especially noted 
f ¢ i! new »D s undertaker 
Even th ign al fact S may ! 
been cor sidered in re gard to mater 
proper die design, etc., a signif 
source ot molding pre blems ¢ 
from equipment in poor or unus 
nechanical condit The roots 


overworked 


systems, (2) b 


th trouble are (1) 
vorn-out pumping 
ed out heater bands and the 
couples, (3) controllers out of ad 
t, and (4) worn machine p 
The solutions to problems created 
the aforementioned conditions 
bvious. Faulty equipment. wil 
produce matter 
good any materia 


skillful adie 


operator may be 


perfect parts no 
t n ight be Ol 


designer or mac 


Although it not strictly a 
ng problem, it is well to cons 
the forces which may act upon a p 
afte. t has beer nolded. The 
sultant damage can in many case 


traced back to molding 


propel 


ditions Some points to consider 
physical stresses and strains set 
in the molding operation, exp 


to chemical attack and exposul 


outdoor weathering. Stress relief 


parts is often necessary to. pre 
cracking and crazing of molded 


’ 


cles in storage or use This 

compl shed by) nnealing and S 
I 

perations Kach plastic mater 


unatfected by certa specific cl 


cals and attacked by others. | 
easy to avoid any pitfalls in this 
ter as information concerning ch 
cal resistance and attack is re 
available = fron material supp 


Outdoor weatl ering affects some 1 


others. Wh 


ipp eations arise, 


( types more tna 
ever outdoor 


table mate 


properties of at 


must be thoroug! Vv exa ned " 
to be certal tha esista 
veathering Actua ts of 
parts are sua ecessary ! 
to arrive ita na i Ve 
Nu erou i of ene 
the points ent ed previou 
Dp cited f i i the ad p a) 
ch have bee en nite ed ( 
stories Indicate, however, that 
field molding p ould be 
ented by close peration bet 
tne des grner, t ke ron iider 
uate al supp 








Rogers Plastic Corporation Off 
Manufacturers’ Molding Servic 
and Ideal Distribution 
Arrangement 


The 
in the 


been 
ndustry 


management has 
plastics 
since its pioneer days. 
Rogers Plastic Corporation 
West Warren, Mass. 
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MAKING PLASTICS MOLDS 


Machinery 


1) ent tha ( ’ p ~ 
kine shop s basically tl 
is fifteen years ago. TI 
“ he heart of eve 
1 | = he same cr ¢ 
k drop ging dies i 
Wa 1 except that all 
ring eplace bushing 
pindle ind head trave ind 
t ile ira il cally eC 1e¢ 
i ited and ecuracy 
ss de pe ndent ! tne 
nar he mac h ne 
‘ irs over-simplifica 
t the fact remains that the 
nee n too room mach ner! 
n quality rather than kind 
We are still using vertical 
mntal mills, boring mills 
shapers grinde: planers 
pantographs and hydrauli 


olding 


casting 


plastic n 
metal die 
has resulted in a tremendous 

mold making shops. For 
these shops have re 
fifty 
s still larger than average 


d relatively small—the 
DIL d es were not in great de 
; ago, the 
lid not find it e« onomically feas 


tte eT vears ST) all 
nvest in a great deal of heavy 
could not be kept 
For example, large duplicators 
seldom found in a 


jobs 


nt that 


\ ers vere 
d shop and 
p nent 


requiring 
had to be farmed out 
people who did have 


ichine were not familia) 


s those 


re finist requ red on molds 
ilting profiling added 
l benching 
ck was left. Today the in 
demand for large dies makes 
itive for the mold-maker who 


ee competitive on 


hours 


because too 


dies o 
large milling equip 
machining such as 
g, turning and planing 
e easily be sub-let, but pri 

in the die shop 
forced the de velop 
great accuracy, 


vhich found their 


isually safer 
d War Il 
f machin 


aC ies of 


I Way into 

rooms after the war. The 
ry dumps in 
ind the coast 
inting ground for 
ind the starting 


Chicago, Detroit, 
east were a 
many mold 


point for 


d shops. In size, mold mak 
( s igniv parallie ng 
ichines 
‘ 
end Tr the i i grea 
ind effort } i prone nt 
ind de lopn el ! Stec 


By J. L. MORRISON 


Ml } 


~ é S Dbbed, Du icked 
tne pny 1 » pert : rT the i 
steels Ste KING is es 

rT Ie 1 cal na ! cake 

ind eat it too. It just isn’t possibl 
T ry) * | ? “Y 4 

‘ aKE | fa y stec is eas 
t b as the plain carbor iriety 


1] ait t popu i 
old inaly ~ carbor O7. e} TS 1 
1.35, nick 5 and y 20 and ti 
ther Ss Carpe! er'’s Sa S Ext 
analys Ss carbo () inganese 
siicon 20 and chron ] 230 Rot} 
steels have superio} hobb ng cha 


acteristics to AISI 110 vhicl vas 


for years the standard alloy 

teel, besides deve oping cor siderab] 
more core strengtl heat treat 
ent 

Two other steels made by these 
same companies have a Brinell hard 
ness about 125 Connie s Crucible’ 
Airmold analVSIs carbor } chi 
miun 5.00 and moly 0) he othe 
s Carpenter's Super Samson inal 
S carbo 10, chron l 00, 
9%) and vanadiur 20 The hobbing 
characteristics are better than AISI 


3110 and the physica properties a 


exceptional Core naraness i! 
Rockwell ¢ ) Ss vhicl s highe 
thar ol ! any Too steels TI S type 
Steel sD gr wide a a ist 
ting die 


arbu gf and i ach th 
ite tI ca bor DD KUD Nas De ? or nt 
ncereased Card t nea 
i\ ead t Se Led irbur i 
ind ne ial i ing prere nnis! 
The ‘ S il the Vnict : 
ew that I he tat ep 
in accom] ed fact, b t | 
erties are : t arkab $ 
ant ( St \ itcl ny Tr} i 
pher enol KI \ to 1 s 
is “prec pit narade L Phe g 
hardening f ‘ carb s 
ised sheet i amp s a 
example ecip I i a Z 
Col b ned t } ‘ ‘ fe } 
is ict s Uf } s tr R n 
‘ ( 3 eated ’ 


i at 4) ad re } 
i didn't atte d make 
N both ¢ cible S ( an 
| a) | ‘ T ‘ st { ! ive ! 
ced ecipitation | «it £ a 
‘ die Cas rr ale The ANALy 
d d. The te ( 
ea ed iby 12 Brine 
. aie dened Dy i) , ngred Souk 
’ I au gr whic he hardnes 
es tT D RHR t 10) tock 
. lr} takes plac \“\ n prac 
ca ? distortion l either larg 
plastic n ds or die casting dies, tl 
ed 1 e change Ss ot gre 
D ince It ilso claimed that 
he steel takes a superior finish. 1 
has been hobbed successfully on shal 
ow cavities The hardening ten pera 
1 s the same is tha used fo 
t? ding, and t seems the teel a 
ikes a trided case very well It 
i Te ent hope that the advances 
ices have not been exaggerated 
Phe iImmazing thing ibout stec 
akir gy to me itte? i trip th oug! 
a steel mill, is that it can be made 


as clean and as unitorn is It 1s N 


prod ict 


han the plastu qgustry Everything 
nsidered, the et akers deserve 
gn praise lor g ng us teel i 
good a B regardless of how 
} ( ‘ the ike mpu ties ire 
bound to creep i 
Stes s poured from a furnace int 
i! ng and ill wed to cool Ir 
purities ict is sulfide and oxide 
‘ centrate tt centel and top 
{ the ing Af er co ny the got 
s cropped ha 5 cut ff at the t p 
hy > purities are =f concel 
trated. The more the ingot is cropped, 
hy nom per Wy ar teel Ni x 
tr ng s prepared to rolling 
rging by torch cutting away bad 
$ race i i 1) ne I King 
{ 1) bl for surtace X 
des cale t be worked into the 
eve If ne ter ‘ tor I ict du 
$ \ kK ar i burst may 
ippea 
It is ¢ practice to check 
steel b d etching a piece cut off 
th ba questior This w d 
se many flaws, bu s no guar 
i tha there n't i gros detect 
six incl f e cut section 
\Ra : f ted alue 
» { tee ind | the sectior ! 
} f ] neches thick 
\Ra t ict Ma ifl XING 
is b seat dete ( icks ind 
i¢ i t i t bD see! 
+} } eve H . t tells , 
} ry as t } } nside f 
) r | tee i be K 
There cannot b d maker wi 
is tailed tft nha tne id expe ene 











Seen 


die | 


ting ‘ 
bad 

ot ste 
(Ou 


ect 


hop 


of H 
ble 


iv perature « ti { olds and and building the mold in such a ma 
d design is an established must ner as to enable a good controlling 
here uniformity of quality and max process t hold these variations wit] 
productior desired. The de n limits that w pe t satisfact 
ir ‘ rmount of control inies tro performances 
dl t iid, and in some cases is eX The mits of per ble tempe 
nely critical, Exampl ire nur ture variatior ul fron old 
‘ vhich good cont has re nold. Example imerou 
iited I istor hing productior ! which a va itior i ttle as five de 
i ind eductior crap Phe wre | na esulted olding prob 
good contro trivial con ems. One example of the su 
pared with the losses in operation face tra n clear castings whicl 
vitl t. To accomplish good cor open up into cracks or crazing whe 
trol ecessary that the design the casting Is. painted There are 
f th iid be such as to utilize to numerous exampl of this in which 
he best advar tage the equipment owermng the mold te pe rature by 
ed ccon pl hing the desired re five degrees F. has resulted in these 
ilt strains. Another example is casting 
Cont nig the te pe ture ‘ such as instrument dia panel » et 
‘lds controlling the temperature having deep characte The weld 
imat n that may occur ! i mold lines around these characters some 
Phess iriations are of two basi times open up when paint is applied 
tv First, there is a variation fron Five de grees | of temperature drop 
e® part f the mold t another. Sec n the mold has bee: found sufficient 
d here or may be 1 variation to cause this difficulty Another ex 
fr ne to time. Controlling thes ample the dimensiona nstability 
ariatior s a matter of designing caused by fluctuatior n the old 
; 


a Sperry 


a - 4 piece I tee a t ‘ pil itions of SClence a an { 
t Ite ict ng bench Ihe init sa pe table gene 
( plete The partiall supersonic waves which are the s 
1 Ca { ey ent . is { ind Vaves Du extremely srie 
ind 4 i ib tne old The vaves n frequencies of 1. 2 
o i piece detect . and »o egacyvciles ire transmitted ir 
tr ! inal to the naterial to be tested, throug 
i pri t ee iker i quart crysta ground t ne 
ted ea er, plasti old are he three vVave engths. Contact be 
i ncreasing ‘ ind tween tested material and the « t 
‘ hee nereasingly 1 is aided by applying oil or glyce 
hat stee ivities De a and aerosol to the material. 
‘ i pe ~ ble The Waves are transn tted 0 p 
jected through the material and a 
Through Steel reflected fron the botton of the 
t f one of the large block, back to the crystal, hi 


pr ‘ oro 


vest forging shops in the n ddl also as a receive) Both initia pulse 


ecently made the statement and back reflection are howr i 
estimated that ter per ce nt cathode ray oscilloscope Ir effect ‘ 
forgings supplied by them as are measuring the length of time it 
locks were not satisfactory fo. takes the pulse to go through thi 
molds for one reason or at block and return. If there is anything 
He vent on to sav that the n the path of the pulse to reflect the 
ifter vere n area not cut vave before it strikes the bottor 
by the cavity and so did not portior of the Vave vill get back 
to light some were caught at ahead of the back reflection and sho 
orge; and some well, it was too graphically on the oscilloscope. 
but you can’t see inside a piece How minute a flaw can we find” 
el It is claimed, though I have made no 
r forge man was only partly co attempt to substantiate the clair 


that MC Crystal, gra 
boundaries detected. We ca 
differentiate between fine grained and 
And we find. 


the 5 


can be 


There is in daily use in the with 


of the Detroit Mold Engineering 
which is 
job of 


Re flectos« ope 


than average coarse grained ste¢ can 


a better 


ing inside die blocks \ brief without difficulty, sulfide stringers, 
ption of this miraculous instru non-metallic inclusions, and very mit 
here in order ute holes in a die block. The size 

he Reflectoscope is manufactured of the ndication on the ose llioscope 
Sperry Products Corporatio does not necessarily vary with the 
oboken, N. J. who were respor size of the flaw. A sulfide stringe 
for so many of the recent ay with waves passing through paralle 





> engt eT ‘ De st 
ne aves iss througt at 
angles to th enct} t will sk 
ke a wart on a nose 
Hew goed a surface must kk 
ded? The better the surface 
nore reliable e the result Sn 
forgings with tightly adhering 
can be tested without prepar: 
but loose scale such as on a hot 


bar must be ground off. 
How deep penetrate in st 
This depends on the density 
structure of the Under fa 
able conditions fifteen feet is pos 
Any dic block, certainiy, ca 
checked. 


Can the 


‘ + 


steel. 


itther materials? Ye any met 
nany non-metais 
Does a Reflectoscope guarant: 


steel? There IS a 
defect, in 


clean piece of 


sibility of missing a 


versing a die block with the ery 
but it is a certainty that when ar 
dication shows up, that piece of 


s no good for cavity use. 
; fied with 


Can defects be dent 
Reflectoscope Not positively 
healthy guess can be made. 

Is the instrument practica 
ductionwise or is it a laboratory } 
thing? Every forging die block 


ng Heppenstall’s 
Eve ry die 


Doehler-Jarvis Co. is 


plant is Refle 
block used by 
checked be 


scoped. 


machining 
Does it take ong 
if steel? The 


a plastic die Cal be 


to check a 
piece ust 


( hecke d 


argest 


o two hours 


MOLD TEMPERATURE CONTROL 


By H. A. MEYRICK 
rial Manufacturing Corp. 


temperature as ttle as five 


? 
well as 
degree 


grees F. Fron 


Cases 


it appears tnat five 


s somewhere close to the limit 
missible variation that some 
vill stand. Obviously then the 
trol of mold temperatures mus 
uch that the temperature varia 
cat be held vithir lve deg 
f desired 

Ten perature ariat‘ons fror 


part of the mold to another 


caused by improper location o 


lines or improper circulation of 


l 
speak ng, the best 1 

. itv of te mpe 
throughout — the entire mold 
necessitates higt elocityv cre 


led ten pe 


determining 


Generally 


of securii g uniforn 


tf water at a ce 


\ simple method of 


cause of “hot” cold” spots 
reverse the fl f water throug 
nold As the hot cold spot 
to another part of the mold the 


of the hot or cold spot may be a 
If the spot dor 


ited to the flow 
nr 


ve when the circulation is re 
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a be we to exXal ne tne ca vy 
p ictior f he wate Nes vhers 
‘ “h 
d Phe 
nes Ss 
nes in d should be 
cater t 
a t I design aiong wit! vhicl + 
egral parts of the mold ere 
t ater lines are put wvailab 
a nere s any ( ett nes \ 
} knockouts, sliding cores vate 
built in. This practice fre here t 
esults in the water ne Space 
W he 
cated the second « some f 
+ + ; S$] Ct t 
} d } ( ster re ; 
. . St 
ty itself. This introduces 
U! rans ssion of hea ind f 4 
SU Ss ! i ACK t « ntl + 
( 

r ‘ Doss ble Vatel nes sn a It © 
ted in tne stee etal ] ) ents 
tr Ca core Ss ade TAce ) 

his not pe Ssiple t = sure é 

i tnat sufficient vate! lines It cs 

ited tne stec sur inding l a 

/ t se) so that ne ig be nat wt! 
: I ictua vate te perature ) hy 
. temperature ot the polished ~ iis 
t stitut gr the cavity be es 3 
yl daegrees | xa Die al t ais 

dicating hat eight de holdir 


t t i gvetne 
M 
derstand oy ad 
N ind vha he \ } d . 4 
ir wa—, 7 \pril, 
\ " 
{ ire ne No qaea ? i r 
Shett 
suggest tJ ever a f =} 
There o ai, Cline ta 
ru There are st bad 
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